DESCRIPTION 



IDENTIFICATION AND USE OF MOLECULAR MARKERS INDICATING 
CELLULAR REPROGRAMMING 

This application is related to, and claims priority from, provisional U.S. Patent 
Application No. 60/209,874, filed on June 7, 2000, which is hereby incorporated by 
reference in its entirety, including all tables, figures, and claims. 

INTRODUCTION 

The present invention relates in part to identifying and evaluating the molecular 
events associated with nuclear and cellular reprogramming. More particularly, the 
invention identifies one or more "expression events" occurring within cells, tissues, 
embryos, and/or animals that signal developmental competence or lineage-specific 
development. 

BACKGROUND OF THE INVENTION 
The following description of the background of the invention is provided simply 
as an aid in understanding the invention and is not admitted to describe or constitute prior 
art to the invention. 

Researchers have been developing methods for cloning animals over the past two 
decades. Some reported methods include the steps of (1) isolating a cell, most often an 
embryonic cell; (2) inserting that cell or a nucleus isolated from the cell into an 
enucleated oocyte (e.g., the nucleus of the oocyte was previously extracted), and (3) 
allowing an embryo to develop from the nuclear transfer oocyte in vivo. These methods, 
while useful, are severly limited due to poor efficiencies, as measured by the birth of live 
animals. In bovines, for example, embryos generated by in vitro fertilization techniques 
result in live births at a 50% or greater efficiency; artificial insemination techniques 
efficiencies are 90% or better. In contrast, live birth/nuclear transfer efficiencies are about 
1% or less. Current methods to assess embryo viability and developmental competence 
rely on subjective measurements of embryo quality. See, e.g., Overstrom, 1996, 
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Theriogenology 45: 3-16. In the context of nuclear transfer, these methods have proven to 
be of limited usefulness. 

When a nuclear donor cell is inserted into a recipient oocyte, the oocyte 
environment alters the inserted nucleus in a process referred to as "cellular 
reprogramming." This reprogramming can result in a developmentally competent nuclear 
transfer embryo; that is, an embryo able to result in a live birth. The underlying molecular 
mechanisms of cellular reprogramming remain poorly understood. Researchers have 
noted that DNA methylation patterns can be altered in the transition to developmental 
competence (see, e.g., Surani et al, 1990, Phil. Trans. R. Soc. Lond. B 326: 313-327; 
Monk, 1990, Phil Trans. R. Soc. Lond. B 326: 299-312; Surani, 1999, Seminars in Cell 
and Dev. Biol 10: 273-277); and that certain uridylic acid-rich nuclear RNA molecules 
and histone subtypes change as cells transition from developmental competence to a more 
differentiated state (see, e.g., Ray et al, 1997, Mol and Cell Biochem. 177: 79-88; 
Clarke et al, 1998, Dev. Genet 22: 17-30). 

Researchers have also described various gene products that may be related to 
pluripotence {i.e., the ability of a cell to differentiate into multiple cell lineages) and/or 
totipotence (i.e., the ability of a cell to differentiate into all the cells of an animal). Some 
possible examples are the oct-3 and oct-4 genes in mice (see, e.g., Rosner et al, 1990, 
Nature 345: 686-92; Shimazaki et al, 1993, EMBOJ. 12: 4489-4498; Saijoh et al, 1996, 
Genes to Cells 1: 239-252; Wang and Schultz, 1996, Biochem. Cell Biol 74: 579-584; 
Yeom et al, 1996, Development 122: 881-894; Brehm et al, 1997, Mol and Cell Biol 
17: 154-162; Brehm et al,Acta Pathol Microbiol, et Immunol Scand. 106: 114-126; 
Pesce et al, 1998, BioEssays 20: 722-732; and Pesce, 1999, Cells Tissues Organs 165: 
144-152); and various mouse homeobox genes (see, e.g., Webb et al, 1993, Genomics 
18: 464-466; and Chapman et al, 1997, Genomics 46: 223-33). 

Moreover, researchers have also attempted to identify gene products that may be 
related to the ability of a pluripotent cell to differentiate into specific cell lineages, and to 
isolate specific stem cell populations. See, e.g., Bain et al, 1992, Soc. Neurosci. Abst. 18: 
612 (abstract no. 265.13); Bain et al, 1993, Mol Brain Res. 17: 23-30; Lelias et al, 



1993, Proc. Natl. Acad. Sci. USA 90: 1479-1483; Urven et al, 1993, Biol. Reprod. 48: 
564-574; U.S. Patent No. 5,639,618, issued on June 17, 1997 to Gay; Hendrikx et al, 
1997, Exper. Hematol. 25: 878 (abstract no. 522); Walther and Bader, 1999, Mol. Brain 
Res. 68: 55-63; and U.S. Patent No. 5,874,301, issued on February 23, 1999 to Keller et 
5 al. 

Additionally, researchers have developed a trap vector approach to identify 
potential developmentally related or lineage related genes. See, e.g., von Melchner et al., 
1992, Genes and Dev. 6: 919-927; Reddy et al., 1992, Proc. Natl. Acad. Sci. USA 89: 
6721-6725; Bruyns et al., 1994, Br. J. Haematol. 87 (Suppl. 1): 92 (abstract no. 362); 
10 Baker et al., 1997, Dev. Biol. 185: 201-214; Muth et al., 1998, Dev. Dynamics 212: 277- 
283; U.S. Patent No. 5,922,601, issued on July 13, 1999 to Baetscher et al.; and U.S. 

□ Patent No. 5,928,888, issued on July 27, 1999 to Whitney. 

m 

|ji SUMMARY OF THE INVENTION 

"j- The present invention concerns identifying and evaluating the molecular events 

W 15 associated with cellular reprogramming. More particularly, the invention identifies one or 

a 

□ more "expression events" occurring within cells, tissues, embryos, and/or animals that 
signal developmental competence, developmental incompetence, lineage-specific 
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01 development, viability, totipotency, or pluripotency. These expression events can then be 

fl 

j£l used to efficiently screen and select cells, tissues, embryos, fetuses and/or animals that 

20 are competent to undergo reprogramming from amongst a background of incompetent 
cells, tissues, embryos, fetuses and/or animals. Moreover, methods and molecules able to 
induce such expression events can be identified and used to induce competence in 
otherwise incompetent cells, tissues, embryos, fetuses and/or animals. 

The materials and methods described herein can be used to increase the 
25 efficiencies of cloning by nuclear transfer procedures from a success rate of less than 1% 
(measured by comparing the number of nuclear transfers required to produce a single live 
birth) to as much as 50% or more. Among the benefits provided are the ability to 
optimize culture conditions for competent donor cells and embryos, to optimize oocyte, 



3 



donor cell, and embryo handling procedures, and to identify those donor cells, embryos 
and fetuses most likely to result in a live birth. 

Furthermore, the materials and methods described herein can be used to increase 
the efficiencies of identifying cell populations for use in cell-based therapeutics and 
tissue regeneration. Among the benefits provided are the ability to optimize culture 
conditions for inducing stem cell populations to differentiate along a specific selected cell 
lineage, and to identify those stem cell populations most likely to provide a desired 
therapeutic benefit. 

Thus, in a first aspect, the invention concerns the identification and use of one or 
more expressed sequence tags, the expression of which can be used to identify a cell, 
embryo, or fetus as being developmentally competent or developmentally incompetent. 

In a first embodiment, cells can be identified as being developmentally competent 
based on the expression of an expressed sequence tag (or its complementary sequence) 
known to be present and/or expressed in a cell line that has been demonstrated to be 
developmentally competent, but that is present and/or expressed at a reduced or 
nondetectable level in a cell line that has been tested for, but has failed to demonstrate 
developmental competence. Similarly, cells can be identified as being developmentally 
incompetent based on the expression of an expressed sequence tag (or its complementary 
sequence) known to be present and/or expressed in a cell line that has been tested for, but 
has failed to demonstrate developmental competence, but that is present and/or expressed 
at a reduced or nondetectable level in a cell line that has been demonstrated to be 
developmentally competent. 

The term "expressed sequence tag," or "EST" as used herein refers to an isolated, 
enriched, or purified nucleic acid sequence representing a gene that is expressed in a 
tissue-specific or developmentally-specific manner by one or more cells. Such ESTs can 
be referred to as being "differentially expressed" in two cells or tissues. Preferably, an 
EST is obtained by sequencing one or more complementary DNA ("cDNA") molecules 
prepared from messenger RNA ("mRNA") strands present in a specific cell or tissue 
type. Methods for preparing cDNA molecules are well known to the skilled artisan. See, 



e.g., Sambrook, et ah, 1989, Molecular Cloning: A Laboratory Manual, Second Edition, 
Cold Spring Harbor Press, Plainview, NY. In certain embodiments, an EST is obtained 
from sequences present in a tissue-specific or developmentally-specific cDNA library. 
An EST may represent the sequence of a full length gene or mRNA molecule, or may 
contain only a partial sequence. While an EST is preferably a sequence corresponding to 
an mRNA molecule itself (a "sense" sequence), in certain preferred embodiments an EST 
can be a sequence that is complementary to a nucleic acid molecule expressed in a tissue- 
specific or developmentally-specific manner (an "antisense" sequence). The term EST 
can refer to a sequence in any digital or alphanumeric form, such as a computer file, 
computer display, or printed table describing each sequence, or to the EST nucleic acid 
molecules themselves. An EST that is characteristic of a specific cell or tissue type may 
be referred to as a "marker" of that cell or tissue type. 

While the present invention is described in terms of ESTs generated from a cDNA 
library, the skilled artisan will understand that nucleic acid sequences representing genes 
that are expressed in a tissue-specific or developmentally-specific manner by one or more 
cells can also be obtained from genomic DNA sequences. For example, Shoemaker et aL, 
Nature 409: 922-927 describes microarray-based methods using exon arrays. Thus, the 
ESTs of the present invention may come from genomic sources, as well as from mRNA 
or cDNA sources. 

Particularly preferred are one or more ESTs that are markers of developmental 
competence of cells, developmental incompetence of cells, developmental competence of 
embryos, developmental incompetence of embryos, lineage-specific development of 
cells, viability of cells, viability of embryos, viability of fetuses, totipotency of cells, 
pluripotency of cells, oocyte competence for nuclear transfer, oocyte incompetence for 
nuclear transfer, oocyte competence for in vitro fertilization, and oocyte incompetence 
for in vitro fertilization. 

In preferred embodiments, an EST is at least about 9 nucleotides in length, at least 
about 10 nucleotides in length, at least about 1 1 nucleotides in length, at least about 12 
nucleotides in length, at least about 13 nucleotides in length, at least about 14 nucleotides 





in length, at least about 15 nucleotides in length, at least about 16 nucleotides in length, at 
least about 17 nucleotides in length, at least about 18 nucleotides in length, at least about 
19 nucleotides in length, at least about 20 nucleotides in length, at least about 25 
nucleotides in length, at least about 30 nucleotides in length, at least about 35 nucleotides 
5 in length, at least about 40 nucleotides in length, at least about 45 nucleotides in length, at 
least about 50 nucleotides in length, at least about 55 nucleotides in length, at least about 
60 nucleotides in length, at least about 65 nucleotides in length, at least about 70 
nucleotides in length, at least about 75 nucleotides in length, at least about 80 nucleotides 
in length, at least about 90 nucleotides in length, at least about 100 nucleotides in length, 
10 at least about 125 nucleotides in length, at least about 150 nucleotides in length, at least 
about 175 nucleotides in length, at least about 200 nucleotides in length, at least about 
300 nucleotides in length, at least about 400 nucleotides in length, at least about 500 
nucleotides in length, at least about 1,000 nucleotides in length, at least about 5,000 
03 nucleotides in length, at least about 10,000 nucleotides in length, at least about 50,000 
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15 nucleotides in length, and at least about 100,000 nucleotides in length. 



==P The terms "complementary" and "complement" as used herein in reference to 

sequences refers to the ability of each of the various nucleotides to form a binding pair by 
j™ hydrogen bonding with a specific complementary nucleotide. For example, the skilled 

O artisan understands that guanine and cytosine are complementary nucleotides, as are 

Si 

20 adenine and thymine or uracil. A second sequence is complementary to a first sequence 
when substantially every nucleotide in the first sequence can be paired in register to a 
nucleotide in the second sequence. Two nucleic acid strands containing such 
complementary sequences can "hybridize," or form a double stranded nucleic acid 
molecule. Nucleic acid hybridization techniques are well known in the art. See, e.g., 
25 Sambrook, et al. 9 1989, Molecular Cloning: A Laboratory Manual, Second Edition, Cold 
Spring Harbor Press, Plainview, NY.; U.S. Patent No. 5,935,788, issued on August 10, 
1999 to Burmer et aL, entitled "Subtractive Hybridization Techniques for Identifying 
Differentially Expressed and Commonly Expressed Nucleic Acid;" and U.S. Patent No. 
5,773,213, issued on June 30, 1998 to Gullans et al, entitled "Method for Conducting 
30 Sequential Nucleic Acid Hybridization Steps," each of which is incorporated in its 
entirety, including all tables, figures, and claims. 
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In preferred embodiments a second sequence is exactly complementary to a first 
sequence. In certain embodiments, however, a second sequence may contain one or more 
mismatched, additional, or deleted nucleotides and still be complementary to a first 
sequence, so long as the two strands contain sufficient complementary nucleotides for 
5 hybridization to occur. In preferred embodiments, a complementary sequence comprises 
1% mismatched, additional, or deleted nucleotides, 2% mismatched, additional, or 
deleted nucleotides, 3% mismatched, additional, or deleted nucleotides, 4% mismatched, 
additional, or deleted nucleotides, 5% mismatched, additional, or deleted nucleotides, 6% 
mismatched, additional, or deleted nucleotides, 7% mismatched, additional, or deleted 
10 nucleotides, 8% mismatched, additional, or deleted nucleotides, 9% mismatched, 

additional, or deleted nucleotides, or 10% mismatched, additional, or deleted nucleotides. 
In particularly preferred embodiments, a sequence can be longer than its complementary 
sequence due to additional 5' and/or 3' nucleotides that do not overlap with the 
complementary region. 

15 Isolated nucleic acids are unique in that they are not found in a pure or separated 

state in nature. Use of the term "isolated" indicates that a naturally occurring sequence 
has been removed from its normal cellular (i.e., chromosomal) environment. Thus, the 
sequence may be in a cell-free solution or placed in a different cellular environment. The 
term does not imply that the sequence is the only nucleic acid present, but that it is 

20 essentially free (about 90 - 95% pure at least) of non-jiucleotide material naturally 
associated with it, and thus is distinguished from isolated chromosomes. 

The term "enriched" in reference to nucleic acids means that the specific DNA or 
RNA molecule constitutes a significantly higher fraction (2- to 5-fold or more ) of the 
total DNA or RNA present in the cells or solution of interest than in normal or diseased 

25 cells or in the cells from which the sequence was taken. This could be caused by a person 
by preferential reduction in the amount of other DNA or RNA present, or by a 
preferential increase in the amount of the specific DNA or RNA sequence, or by a 
combination of the two. However, it should be noted that enriched does not imply that 
there are no other DNA or RNA molecules present, just that the relative amount of the 

30 nucleic acid of interest has been significantly increased. The term "significant" is used to 
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indicate that the level of increase is useful to the person making such an increase, and 
generally means an increase relative to other nucleic acids of about at least 2-fold, more 
preferably at least 5- to 10-fold or even more. The term also does not imply that there is 
no DNA or RNA from other sources. DNA from other sources may, for example, 
comprise DNA from a yeast or bacterial genome, or a cloning or expression vector. 

It is also advantageous for some purposes that a nucleic acid molecule be in 
purified form. In this context, "purified" does not require absolute purity (such as a 
homogeneous preparation). Instead, it represents an indication that the molecule is 
relatively more pure than in its natural environment (compared to the natural level this 
level should be at least 2- to 5-fold greater, e.g., in terms of mg/mL). Individual clones 
isolated from a cDNA library may be purified to electrophoretic homogeneity. cDNA 
clones are not naturally occurring, but rather are preferably obtained via manipulation of 
a partially purified naturally occurring substance, typically messenger RNA (mRNA). 
The construction of a cDNA library from mRNA involves creating cDNAs by reverse 
transcription of mRNA. Pure individual cDNA clones can be isolated from the library by 
clonal selection. Thus, a process that includes the construction of a cDNA library from 
mRNA and isolation of distinct cDNA clones yields an approximate 10 6 -fold purification. 
Thus, purification of at least one order of magnitude, preferably two or three orders, and 
more preferably four or five orders of magnitude is expressly contemplated. 

The term "expression" as used herein refers to the presence of an RNA molecule 
in a cell or tissue as a result of the transcription machinery of the cell or tissue. During 
transcription in eukaryotic cells, RNA molecules are synthesized from a complementary 
DNA template by one of three different RNA polymerase molecules. In most cases, the 
initial transcripted RNA molecule is not a functional RNA molecule, but is instead a 
precursor molecule that must be processed before it becomes a mature ribosomal, 
transfer, or messenger RNA molecule. Additionally, both primary transcripts and mature 
RNA molecules are subject to various degradation enzymes, and thus may be present as 
fragments of the original full length RNA molecule. The skilled artisan will therefore 
understand that expression can refer to the presence of the RNA molecule in any of these 
forms. 
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The term "developmentally competent" as used herein refers to a cell (or nucleus 
thereof), embryo, or fetus that is capable of developing into a live born animal. A 
developmentally competent cell can give rise to all of the cells of an animal when it is 
utilized as a source of nuclear donor material in a nuclear transfer procedure. In preferred 
5 embodiments, a "developmentally competent cell" has not yet been used in a nuclear 
transfer procedure, but is obtained from a cell line that has been demonstrated to produce 
cells that are capable of developing into a live born animal. Such a cell line is referred to 
as a "developmentally competent cell line." A developmentally competent cell can be 
referred to as "totipotent." A developmentally competent cell may be, but need not be, 
10 capable of passing its genetic characteristics through the germ line. In preferred 

embodiments, a developmentally competent cell line is so identified if 50%, 60%, 70%, 
80%, or 90% of nuclear transfer embryos prepared using nuclear donors from that cell 
Q line are able to initiate pregnancy and reach 90 days of gestation in a maternal host. In 

other preferred embodiments, a developmentally competent cell line is so identified if 



15 50%, 60%, 70%, 80%, or 90% of nuclear transfer embryos prepared using nuclear donors 



from that cell line are able to initiate pregnancy in a maternal host, and 50%, 60%, 70%, 

^= 

yj 80%, or 90% of those pregnancies result in a live birth. 

6 

™ The term "developmentally competent cell" and "developmentally competent cell 

CP 

□ line" may also refer to cells and cell lines expressing one or more nucleic acid sequences 

01 

q 20 that are known to be present and/or expressed in a cejl line that has been demonstrated to 
^ be developmentally competent, but that are present and/or expressed at a reduced or 

nondetectable level in a cell line that has been tested for, but has failed to demonstrate 
developmental competence. Such a nucleic acid can be referred to as a "marker" of a 
developmentally competent cell or cell line. 

25 The term "developmentally incompetent" as used herein refers to a cell (or 

nucleus thereof), embryo, or fetus that is not capable of developing into a live born 
animal. In particularly preferred embodiments, a developmentally incompetent cell can 
give rise to all of the cells of an embryo or fetus when it is utilized as a source of nuclear 
donor material in a nuclear transfer procedure, but is incapable of giving rise to a live 

30 born animal. Thus, a developmentally incompetent cell may be "pluripotent," but is not 
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"totipotent." In preferred embodiments, a "developmentally incompetent cell" is obtained 
from a cell line that has been tested for the ability to develop into a live born animal 
under conditions successfully used with developmentally competent cells, but has failed 
to demonstrate developmental competence. Such a cell line is referred to as a 
"developmentally incompetent cell line " In preferred embodiments, a developmentally 
competent cell line is so identified if less than 50%, less than 40%, less than 30%, less 
than 20%, or less than 10% of nuclear transfer embryos prepared using nuclear donors 
from that cell line are able to initiate pregnancy and reach 90 days of gestation in a 
maternal host. 

The term "developmentally incompetent cell" and "developmentally incompetent 
cell line" may also refer to cells and cell lines expressing one or more nucleic acid 
sequences that are known to be present and/or expressed in a cell line that has been tested 
for, but has failed to demonstrate developmental competence, but that are present and/or 
expressed at a reduced or nondetectable level in a cell line that has been demonstrated to 
be developmentally competent. Such a nucleic acid can be referred to as a "marker" of a 
developmentally incompetent cell or cell line. 

In preferred embodiments, developmentally competent and incompetent cells 
include, but are not limited to, cells isolated from an embryo arising from the union of 
two gametes in vitro or in vivo; embryonic stem cells (ES cells) arising from cultured 
embryonic cells (e.g., pre-blastocyst cells and inner cell mass cells); inner cell mass cells 
isolated from of embryos; pre-blastocyst cells; fetal cells; primordial germ cells; germ 
cells (e.g., embryonic germ cells); somatic cells isolated from an animal; cumulus cells; 
amniotic cells; fetal fibroblast cells; genital ridge cells; differentiated cells; lineage- 
specific cells; and totipotent cells. 

The term "identifies" or "identifying" as used herein with respect to cells refers to 
the ability to distinguish between cells having two distinct characteristics. In preferred 
embodiments, a developmentally competent cell or cell line can be distinguished from a 
developmentally incompetent cell or cell line. In certain preferred embodiments, an EST 
or ESTs identify a cell or cell line as "developmentally competent" if the EST sequences 
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are present and/or expressed in embryos produced by nuclear transfer using a 
developmentally competent nuclear donor cell, but are present and/or expressed at a 
reduced or nondetectable level in embryos produced by nuclear transfer using a 
developmentally incompetent nuclear donor cell. Similarly, an EST or ESTs identify a 
cell or cell line as "developmentally incompetent" if the sequences are present and/or 
expressed in embryos produced by nuclear transfer using a developmentally incompetent 
nuclear donor cell, but are present and/or expressed at a reduced or nondetectable level in 
embryos produced by nuclear transfer using a developmentally competent nuclear donor 
cell. 

The term "detectable level" as used herein refers to the ability of a comparison 
method to detect a nucleic acid molecule. The skilled artisan will understand that 
different comparison methods will have different sensitivities. For example, an RNA 
molecule present in low abundance in a cell may be below the detectable level of a 
hybridization assay due to the hybridization conditions used. Moreover, detection of a 
protein product by immunological means may not detect RNA molecules present in even 
moderate abundance. But it is well within the skill level of the ordinarily skilled artisan to 
determine which comparison methods may be appropriately used in specific 
circumstances. For example, a developmentally regulated RNA molecule may be present 
in high abundance in one developmental stage, but present in moderate abundance in a 
second developmental stage. The two developmental stages may be differentiated by a 
comparison method in which moderate abundance is below the detectable level, but high 
abundance detectable. 

The term "totipotent" as used herein refers to a cell that gives rise to a live born 
animal. The term "totipotent" can also refer to a cell that gives rise to all of the cells in a 
particular animal. A totipotent cell can give rise to all of the cells of an animal when it is 
utilized in a procedure for developing an embryo from one or more nuclear transfer steps. 
Totipotent cells may also be used to generate incomplete animals such as those useful for 
organ harvesting, e.g., having genetic modifications to eliminate growth of an organ or 
appendage by manipulation of a homeotic gene. A totipotent cell may be, but need not be, 
capable of passing its genetic characteristics through the germ line. 
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The term "totipotent" as used herein is to be distinguished from the term 
"pluripotent." The latter term refers to a cell capable of differentiating into a number of 
different cell types, but that cannot give rise to all of the cells in a live born animal. The 
term "totipotent" as used herein is also to be distinguished from the term "chimer" or 
"chimera." The latter term refers to a developing cell mass, such as an embryo, fetus, or 
animal, that comprises a sub-group of cells harboring nuclear DNA with a significantly 
different nucleotide base sequence than the nuclear DNA of other cells in that cell mass. 

The term "live born" as used herein preferably refers to an animal that exists ex 
utero. A "live born" animal may be an animal that is alive for at least one second from 
the time it exits the maternal host. A "live born" animal may not require the circulatory 
system of an in utero environment for survival. A "live bom" animal may be an 
ambulatory animal. Such animals can include pre- and post-pubertal animals. As 
discussed previously, a live born animal may lack a portion of what exists in a 
physiologically normal animal of its kind. 

In preferred embodiments, developmentally competent cells and developmentally 
incompetent cells are cultured; are cultured as cell lines; and are cultured as permanent 
cell lines. 

The term "cultured" as used herein in reference to cells can refer to one or more 
cells that are undergoing cell division or not undergoing cell division in an in vitro 
environment. An in vitro environment can be any medium known in the art that is 
suitable for maintaining cells in vitro, such as suitable liquid media or agar, for example. 
Specific examples of suitable in vitro environments for cell cultures are described in 
Culture of Animal Cells: a manual of basic techniques (3 rd edition), 1994, R.I. Freshney 
(ed.), Wiley-Liss, Inc.; Cells: a laboratory manual (vol. 1), 1998, D.L. Spector, R.D. 
Goldman, L. A. Leinwand (eds.), Cold Spring Harbor Laboratory Press; and Animal 
Cells: culture and media, 1994, D.C. Darling, SJ. MorganJohn Wiley and Sons, Ltd., 
each of which is incorporated herein by reference in its entirety including all figures, 
tables, and drawings. Cells may be cultured in suspension and/or in monolayers with one 
or more substantially similar cells. Cells may be cultured in suspension and/or in 
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monolayers with a heterogeneous population of cells. The term "heterogeneous" as 
utilized in the previous sentence can relate to any cell characteristics, such as cell type 
and cell cycle stage, for example. Cells may be cultured in suspension, cultured as 
monolayers attached to a solid support, and/or cultured on a layer of feeder cells, for 
example. Furthermore, cells may be successfully cultured by plating the cells in 
conditions where they lack cell to cell contact. Cells cultured as monolayers may be 
grown to confluence, where such cells will cease actively dividing due to contact 
inhibition. Preferably, cultured cells undergo cell division and are cultured for at least 5 
days, more preferably for at least 10 days or 20 days, and most preferably for at least 30 
days. Preferably, a significant number of cultured cells do not terminate while in culture. 
The terms "terminate" and "significant number are defined" hereafter. Nearly any type of 
cell can be placed in cell culture conditions. Cultured cells can be utilized to establish a 
cell line. 

The term "cell line" as used herein refers to cultured cells that can be passaged at 
least one time without terminating. The invention relates to cell lines that can be passaged 
at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29, 30, 40, 50, 60, 80, 100, and 200 or more times. Cell passaging is defined 
hereafter. Examples of cell lines include, but are not limited to, cell lines derived from 
cells isolated from an embryo arising from the union of two gametes in vitro or in vivo; 
embryonic stem cell lines (ES cells) arising from cultured embryonic cells (e.g., pre- 
blastocyst cells and inner cell mass cells); cell lines arising from inner cell mass cells 
isolated from of embryos; cell lines obtained from pre-blastocyst cells; cell lines obtained 
from fetal cells; cell lines obtained from primordial germ cells; cell lines obtained from 
germ cells {e.g., embryonic germ cells); cell lines obtained from somatic cells isolated 
from an animal; cell lines obtained from cumulus cells; cell lines obtained from amniotic 
cells; cell lines obtained from fetal fibroblast cells; cell lines obtained from genital ridge 
cells; cell lines obtained from differentiated cells; lineage-specific cell lines; and cell 
lines obtained from totipotent cells. 

In preferred embodiments (1) a cell or a cell line of the present invention is a 
mammalian cell or cell line; (2) a mammalian cell or cell line is selected from the group 
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consisting of canid cells or cell lines, felid cells or cell lines, murid cells or cell lines, 
leporid cells or cell lines, ursid cells or cell lines, mustelid cells or cell lines, and human 
and non-human primate cells or cell lines; (3) a mammalian cells or cell lines is an 
ungulate cells or cell lines; and (4) an ungulate cells or cell lines is selected from the 
group consisting of suid cells or cell lines, ovid cells or cell lines, equid cells or cell lines, 
bovid cells or cell lines, caprid cells or cell lines, and cervid cells or cell lines. 

The term "mammalian" as used herein refers to any animal of the class 
Mammalia. Preferably, a mammalian cell or cell line is a placental, a monotreme and a 
marsupial. Most preferably, a mammalian cell or cell line is a bovine, a porcine, and a 
human and non-human primate. A mammalian cell or cell line can be isolated from any 
source of mammalian cells including, but not limited to, a mammalian embryo, a 
mammalian fetus, and a mammalian animal. 

The term "canid" as used herein refers to any animal of the family Canidae. 
Preferably, a canid cell or cell line is isolated from a wolf, a jackal, a fox, and a domestic 
dog. 

Jhe term "felid" as used herein refers to any animal of the family Felidae. 
Preferably, a felid cell or cell line is isolated from a lion, a tiger, a leopard, a cheetah, a 
cougar, and a domestic cat. 

The term "murid" as used herein refers to any animal of the family Muridae. 
Preferably, a murid cell or cell line is isolated from a mouse and a rat. 

The term "leporid" as used herein refers to any animal of the family Leporidae. 
Preferably, a leporid cell or cell line is isolated from a rabbit. 

The term "ursid" as used herein refers to any animal of the family Ursidae. 
Preferably, a ursid cell or cell line is isolated from a bear. 

The term "mustelid" as used herein refers to any animal of the family Mustelidae. 
Preferably, a mustelid cell or cell line is isolated from a weasel, a ferret, an otter, a mink, 
and a skunk. 
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The term "primate" as used herein refers to any animal of the Primate order. 
Preferably, a primate cell or cell line is isolated from an ape, a monkey, a chimpanzee, 
and a lemur. 

The term "ungulate" as used herein refers to any animal of the polyphyletic group 
formerly known as the taxon Ungulata. Preferably, an ungulate cell or cell line is isolated 
from a camel, a hippopotamus, a horse, a tapir, and an elephant. Most preferably, an 
ungulate cell or cell line is isolated from a sheep, a cow, a goat, and a pig. 

The term "ovid" as used herein refers to any animal of the family Ovidae. 
Preferably, an ovid cell or cell line is isolated from a sheep. 

The term "suid" as used herein refers to any animal of the family Suidae. 
Preferably, a suid cell or cell line is isolated from a pig or a boar. 

The term "equid" as used herein refers to any animal of the family Equidae. 
Preferably, an equid cell or cell line is isolated from a zebra or an ass. Most preferably, an 
equid cell or cell line is isolated from a horse. 

The term "bovid" as used herein refers to any animal of the family Bovidae. 
Preferably, an bovid cell or cell line is isolated from an antelope, an oxen, a cow, a bison, 
and a goat. 

The term "caprid" as used herein refers to any animal of the family Caprinae. 
Preferably, an caprid cell or cell line is isolated from a goat. 

The term "cervid" as used herein refers to any animal of the family Cervidae. 
Preferably, an cervid cell or cell line is isolated from a deer. 

The term "terminating" and "terminate" as used herein with regard to cultured 
cells may refer to cells that undergo cell death, which can be measured using multiple 
techniques known to those skilled in the art (e.g., CytoTox96® Cytotoxicity Assay, 
Promega, Inc. catalog no. G1780; Celltiter96® Aqueous Cell Proliferation Assay Kit, 
Promega, Inc. catalog no. G3580; and Trypan Blue solution for cytotoxicity assays, 
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Sigma catalog no. T6146). Termination may also be a result of apoptosis, which can be 
measured using multiple techniques known to persons skilled in the art (e.g., Dead End™ 
Apoptosis Detection Kit, Promega, Inc. catalog no. G7130). Terminated cells may be 
identified as those that have undergone cell death and/or apoptosis and have released 
from a solid surface in culture. In addition, terminated cells may lack intact membranes 
which can be identified by procedures described above. Also, terminated cells may 
exhibit decreased metabolic activity, which may be caused in part by decreased 
enzymatic activity that can be identified by calcein AM, for example. Furthermore, 
termination can be refer to cell cultures where a significant number of cultured cells 
terminate. The term "significant number" in the preceding sentence can refer to about 
80% of the cells in culture, preferably about 90% of the cells in culture, more preferably 
about 100% of the cells in culture, and most preferably 100% of the cells in culture. 

The term "suspension" as used herein refers to cell culture conditions in which 
cells are not attached to a solid support. Cells proliferating in suspension can be stirred 
while proliferating using apparatus well known to those skilled in the art. 

The term "monolayer" as used herein refers to cells that are attached to a solid 
support while proliferating in suitable culture conditions. A small portion of cells 
proliferating in a monolayer under suitable growth conditions may be attached to cells in 
the monolayer but not to the solid support. Preferably less than 15% of these cells are not 
attached to the solid support, more preferably less than 10% of these cells are not 

r 

attached to the solid support, and most preferably less than 5% of these cells are not 
attached to the solid support. 

The term "plated" or "plating" as used herein in reference to cells can refer to 
establishing cell cultures in vitro. For example, cells can be diluted in cell culture media 
and then added to a cell culture plate, dish, or flask. Cell culture plates are commonly 
known to a person of ordinary skill in the art. Cells may be plated at a variety of 
concentrations and/or cell densities. 

The term "cell plating" can also extend to the term "cell passaging." Cells of the 
invention can be passaged using cell culture techniques well known to those skilled in the 
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art. The term "cell passaging" can refer to a technique that involves the steps of (1) 
releasing cells from a solid support or substrate and disassociation of these cells, and (2) 
diluting the cells in media suitable for further cell proliferation. Cell passaging may also 
refer to removing a portion of liquid medium containing cultured cells and adding liquid 
medium to the original culture vessel to dilute the cells and allow further cell 
proliferation. In addition, cells may also be added to a new culture vessel which has been 
supplemented with medium suitable for further cell proliferation. 

The term "proliferation" as used herein in reference to cells can refer to a group of 
cells that can increase in number over a period of time. 

The term "confluence" as used herein refers to a group of cells where a large 
percentage of cells are physically contacted with at least one other cell in that group. 
Confluence may also be defined as a group of cells that grow to a maximum cell density 
in the conditions provided. For example, if a group of cells can proliferate in a monolayer 
and they are placed in a culture vessel in a suitable growth medium, they are confluent 
when the monolayer has spread across a significant surface area of the culture vessel. The 
surface area covered by the cells preferably represents about 50% of the total surface 
area, more preferably represents about 70% of the total surface area, and most preferably 
represents about 90% of the total surface area. 

In further embodiments, expressed sequence tags can be grouped in numbers of 2 
or more, and up to numbers of 10,000 or more, to provide a gene expression database. 
The expression of one or more expressed sequence tags in the database can be used to 
identify cells, embryos, or fetuses as being developmentally competent or 
developmentally incompetent. 

Preferably, a gene expression database comprises two or more expressed 
sequence tags (or their complementary sequences) known to be present and/or expressed 
in a cell line that has been demonstrated to be developmentally competent, but that are 
present and/or expressed at a reduced or nondetectable level in a cell line that has been 
tested for, but has failed to demonstrate developmental competence. As discussed above, 
such ESTs can be referred to as being "differentially expressed." Cells, embryos, and 
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fetuses can be identified as developmentally competent based on the presence of at least 
one of the ESTs in such a gene expression database. In particularly preferred 
embodiments, a cell, embryo or fetus is identified as developmentally competent based 
on the presence of at least about 75% of the ESTs in such a gene expression database; at 
least about 90% of the ESTs in such a gene expression database; at least about 95% of the 
ESTs in such a gene expression database; and about 100% of the ESTs in such a gene 
expression database. 

Likewise, a gene expression database preferably comprises two or more expressed 
sequence tags (or their complementary sequences) known to be present and/or expressed 
in a cell line that has been tested for, but has failed to demonstrate developmental 
competence, but that are present and/or expressed at a reduced or nondetectable level in a 
cell line that has been demonstrated to be developmentally competent. Cells, embryos, 
and fetuses can be identified as developmentally incompetent based on the presence of at 
least one of the former ESTs, and the absence of the latter ESTs. In particularly preferred 
embodiments, a cell, embryo or fetus is identified as developmentally incompetent based 
on the presence of at least about 75% of the ESTs in such a gene expression database; at 
least about 90% of the ESTs in such a gene expression database; at least about 95% of the 
ESTs in such a gene expression database; and about 100% of the ESTs in such a gene 
expression database. 

Most preferably, a gene expression database comprises at least one EST (or its 
complementary sequence) known to be present and/or expressed in a cell line that has 
been demonstrated to be developmentally competent, but that is present and/or expressed 
at a reduced or nondetectable level in a cell line that has been tested for, but has failed to 
demonstrate developmental competence; and at least one EST (or its complementary 
sequence) known to be present and/or expressed in a cell line that has been tested for, but 
has failed to demonstrate developmental competence, but that is present and/or expressed 
at a reduced or nondetectable level in a cell line that has been demonstrated to be 
developmentally competent. In such embodiments, cells, embryos, and fetuses can be 
identified as developmentally competent based on the presence of at least one of the 
former ESTs, and the absence of the latter ESTs. Likewise, cells, can be identified as 
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developmentally incompetent based on the presence of at least one of the latter ESTs, and 
the absence of the former ESTs. 

The term "gene expression database" as used herein refers to any set of two or 
more different ESTs. In certain preferred embodiments, a gene expression database can 
be a representation of two or more EST sequences in any digital or alphanumeric form, 
such as a computer file, computer display, or printed table describing each sequence. In 
other preferred embodiments, a gene expression database can be any format containing 
the EST nucleic acid molecules themselves. For example, a solution or a solid phase 
comprising two or more different ESTs can be a gene expression database as that term is 
used in the instant invention. In preferred embodiments, a gene expression database can 
contain at least about 2, 3, 4, 5, 10, 15, 20, 25, 30, 40, 50, 75, 100, 200, 500, 1000, 2000, 
5000, 10000, 20000, 25000, 30000, 40000, 50000, or 100,000° different ESTs. 

Particularly preferred are gene expression databases that contain one or more 
markers of developmental competence of cells, developmental incompetence of cells, 
developmental competence of embryos, developmental incompetence of embryos, 
lineage-specific development of cells, viability of cells, viability of embryos, totipotency 
of cells, pluripotency of cells, oocyte competence for nuclear transfer, oocyte 
incompetence for nuclear transfer, oocyte competence for in vitro fertilization, and 
oocyte incompetence for in vitro fertilization. 

The term "plurality" as used herein refers to 2 or more. In preferred embodiments, 
a plurality can be 3, 4, 5, 10, 15, 20, 25, 30, 40, 50, 75, 100, 200, 500, 1000, 2000, 5000, 
10000, 20000, 25000, 30000, 40000, 50000, or 100000 or more. 

In yet other embodiments, the invention relates to methods for identifying one or 
more expressed sequence tags, the expression of which can be used to identify cells, 
embryos, or fetuses as being developmentally competent or developmentally 
incompetent. 

In preferred embodiments, one or more ESTs are identified by comparing one or 
more first nucleic acid molecules obtained from one or more embryos produced by 
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nuclear transfer using a developmentally competent nuclear donor cell to one or more 
second nucleic acid molecules obtained from one or more embryos produced by nuclear 
transfer using a developmentally incompetent nuclear donor cell. ESTs that signal 
developmental competence are identified as one or more nucleic acid molecules that are 
present in the population of first nucleic acid molecules, but that are not present at a 
detectable level in the population of second nucleic acid molecules. Likewise, one or 
more nucleic acid molecules that are present in the population of second nucleic acid 
molecules, but that are not present at a detectable level in the population of first nucleic 
acid molecules are identified as ESTs that signal developmental incompetence. 

In particularly preferred embodiments, an EST that signals developmental 
competence is a nucleic acid molecule (1) present in at least about 75% of embryos 
produced by nuclear transfer using a developmentally competent nuclear donor cell that 
are tested for the presence of the EST, but not present at a detectable level in at least 
about 75% of tested embryos produced by nuclear transfer using a developmentally 
incompetent nuclear donor cell; (2) present in at least about 90% of embryos produced by 
nuclear transfer using a developmentally competent nuclear donor cell that are tested for 
the presence of the EST, but not present at a detectable level in at least about 90% of 
tested embryos produced by nuclear transfer using a developmentally incompetent 
nuclear donor cell; (3) present in at least about 95% of embryos produced by nuclear 
transfer using a developmentally competent nuclear donor cell that are tested for the 
presence of the EST, but not present at a detectable level in at least about 95% of tested 
embryos produced by nuclear transfer using a developmentally incompetent nuclear 
donor cell; and (4) present in at least about 100% of embryos produced by nuclear 
transfer using a developmentally competent nuclear donor cell that are tested for the 
presence of the EST, but not present at a detectable level in at least about 100% of tested 
embryos produced by nuclear transfer using a developmentally incompetent nuclear 
donor cell. 

In other particularly preferred embodiments, an EST that signals developmental 
incompetence is a nucleic acid molecule (1) present in at least about 75% of embryos 
produced by nuclear transfer using a developmentally incompetent nuclear donor cell that 
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are tested for the presence of the EST, but not present at a detectable level in at least 
about 75% of tested embryos produced by nuclear transfer using a developmentally 
competent nuclear donor cell; (2) present in at least about 90% of embryos produced by 
nuclear transfer using a developmentally incompetent nuclear donor cell that are tested 
for the presence of the EST, but not present at a detectable level in at least about 90% of 
tested embryos produced by nuclear transfer using a developmentally competent nuclear 
donor cell; (3) present in at least about 95% of embryos produced by nuclear transfer 
using a developmentally incompetent nuclear donor cell that are tested for the presence of 
the EST, but not present at a detectable level in at least about 95% of tested embryos 
produced by nuclear transfer using a developmentally competent nuclear donor cell; and 
(4) present in at least about 100% of embryos produced by nuclear transfer using a 
developmentally incompetent nuclear donor cell that are tested for the presence of the 
EST, but not present at a detectable level in at least about 100% of tested embryos 
produced by nuclear transfer using a developmentally competent nuclear donor cell. 

The term "comparing" as used herein in reference to nucleic acid molecules refers 
to the process of determining the homology or identity of a first nucleic acid sequence to 
a second nucleic acid sequence. Methods for comparing two nucleic acid sequences are 
well known to the skilled artisan. In preferred embodiments, such methods can comprise 
comparing the two sequences in any digital or alphanumeric form, such as a computer 
file, computer display, or printed table describing each sequence. In this case, 
comparisons can be made by eye, that is, by a direct comparison by the skilled artisan, or 
can rely on various computer programs known in the art. See, e.g., Altschul, et ah (1997) 
Nucleic Acids Res. 25:3389-3402 (Gapped BLAST or PSI-BLAST), Altschul, et ah 
(1990) J. Mol. Biol. 215:403-410 (BLAST), and Smith, etah (1981) J. Mol. Biol. 
147:195-197 (Smith- Waterman). In other preferred embodiments, comparison methods 
can comprise comparing two nucleic acid molecules themselves, for example by 
hybridization methods such as southern blotting, northern blotting, in situ hybridization, 
dot or slot blotting, arrayed nucleic acids (including nucleic acid macroarrays and 
microarrays, particularly DNA macroarrays and microarrays), and phage display. See 
generally, Sambrook, et ah, 1989, Molecular Cloning: A Laboratory Manual, Second 
Edition, Cold Spring Harbor Press, Plainview, New York; U.S. Patent No. 6,004,755, 
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issued on December 21, 1999 to B. Wang, each of which is hereby incorporated in its 
entirety, including all drawings, claims, and tables. In such methods, typically a nucleic 
acid molecule that is complementary to a first sequence is compared to a second 
sequence. In particularly preferred embodiments, two nucleic acid molecules can be 
5 compared indirectly by comparing each nucleic acid to a reference nucleic acid library, 
preferably obtained from the same species as the source of the nucleic acid molecules. 
The term "nucleic acid library" is defined herein. The foregoing examples are not 
intended to be exclusive, and other methods for comparing two nucleic acid sequences 
known in the art are within the scope of the instant invention. 

The term "comparing" may also refer to determining the homology or identity of 
one nucleic acid sequence to another by determining the homology or identity molecules 
produced from the nucleic acid sequences. For example, mRNA can be used by cells or 
by in vitro translation systems to produce proteins or peptides. These peptides or proteins 
can be compared by various immunological methods such as immunoblotting, 
competitive or noncompetitive immunoassay, and immunoprecipitation, and by various 
nonimmunological methods such as analytical centrifugation, amino acid analysis, 
sequencing, 1- and 2 -dimensional electrophoresis (including both native and denaturing 
conditions such as SDS-PAGE), chromatography, peptide mapping, nuclear magnetic 
resonance, electron crystallography, and X-ray crystallography. See generally, Deutscher, 
ed., 1990, Methods in Enzymology, Volume 182, Academic Press, San Diego, CA. Such 
methods can be referred to by the skilled artisan as "proteomics" or "functional 
proteomics" techniques. 

In preferred embodiments, a nucleic acid sequence or molecule is at least about 9 
nucleotides in length, at least about 10 nucleotides in length, at least about 1 1 nucleotides 
25 in length, at least about 12 nucleotides in length, at least about 13 nucleotides in length, at 
least about 14 nucleotides in length, at least about 15 nucleotides in length, at least about 
16 nucleotides in length, at least about 17 nucleotides in length, at least about 18 
nucleotides in length, at least about 19 nucleotides in length, at least about 20 nucleotides 
in length, at least about 25 nucleotides in length, at least about 30 nucleotides in length, at 
30 least about 35 nucleotides in length, at least about 40 nucleotides in length, at least about 
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45 nucleotides in length, at least about 50 nucleotides in length, at least about 55 
nucleotides in length, at least about 60 nucleotides in length, at least about 65 nucleotides 
in length, at least about 70 nucleotides in length, at least about 75 nucleotides in length, at 
least about 80 nucleotides in length, at least about 90 nucleotides in length, at least about 
5 100 nucleotides in length, at least about 125 nucleotides in length, at least about 150 
nucleotides in length, at least about 175 nucleotides in length, at least about 200 
nucleotides in length, at least about 300 nucleotides in length, at least about 400 
nucleotides in length, at least about 500 nucleotides in length, at least about 750 
nucleotides in length, at least about 1000 nucleotides in length, at least about 1250 
10 nucleotides in length, at least about 1500 nucleotides in length, at least about 2000 
nucleotides in length, and at least about 3000 nucleotides in length. 

The term "homology" as used herein in reference to nucleic acid molecules refers 
to the amount of sequence similarity between a first and a second nucleic acid molecule. 
Two molecules displaying sufficient homology are said to be "homologous" to one 
another. The skilled artisan will understand that a second sequence may contain one or 
more mismatched, additional, or deleted nucleotides and still be homologous to a first 
sequence. In preferred embodiments, a homologous sequence comprises 1% mismatched, 
additional, or deleted nucleotides, 2% mismatched, additional, or deleted nucleotides, 3% 
mismatched, additional, or deleted nucleotides, 4% mismatched, additional, or deleted 
nucleotides, 5% mismatched, additional, or deleted nucleotides, 6% mismatched, 
additional, or deleted nucleotides, 7% mismatched, additional, or deleted nucleotides, 8% 
mismatched, additional, or deleted nucleotides, 9% mismatched, additional, or deleted 
nucleotides, or 10% mismatched, additional, or deleted nucleotides. A sequence 
displaying no mismatched, additional, or deleted nucleotides is said to be "identical" to a 
first sequence. In particularly preferred embodiments, a sequence can be longer than a 
homologous or identical sequence due to additional 5' and/or 3' nucleotides that do not 
overlap with the homologous or identical region. 

In certain embodiments, two molecules are referred to as homologous if they 
contain sufficient sequence identity that a third nucleic acid molecule used as a probe is 
30 capable of hybridizing to both molecules. In particularly preferred embodiments, the 
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probe molecule is complementary to one of the two homologous molecules. The skilled 
artisan will understand that the amount of homology required between the two molecules 
such that a probe will bind to both can be variable, depending on the stringency of the 
hybridization conditions employed. 

Homology of two nucleic acid molecules may also be determined from assessing 
the amount of sequence similarity between a first and a second molecule produced from 
the nucleic acid sequences. For example, peptides or proteins can be compared by the 
various methods described above, and homologous nucleic acids identified based on 
similar or identical peptide maps, amino acid sequences, antibody bindings, etc. 

The term "identifying" as used herein with respect to nucleic acid molecules 
refers to selecting one or more molecules exhibiting identity or homology to a target 
nucleic acid sequence of interest. In preferred embodiments, identifying can refer to 
selecting sequences representing one or more nucleic acid molecules in any digital or 
alphanumeric form, such as a computer file, computer display, or printed table describing 
each sequence. In other preferred embodiments, identifying can comprise selecting one or 
more nucleic acid molecules themselves. 

The terms "nuclear transfer" and "nuclear transfer procedure" as used herein 
refers to introducing a full complement of nuclear DNA from one cell to an enucleated 
cell. Nuclear transfer methods are well known to a person of ordinary skill in the art. See, 
U.S. Patent No. 4,994,384 to Prather et al. 9 entitled "Multiplying Bovine Embryos," 
issued on February 19, 1991; U.S. Patent No. 5,057,420 to Massey, entitled "Bovine 
Nuclear Transplantation," issued on October 15, 1991; U.S. Patent No. 5,994,619, issued 
on November 30, 1999 to Stice et al\ U.K. Patents Nos. GB 2,318,578 GB 2,331,751, 
issued on January 19, 2000 to Campbell et al. and Wilmut et aL, respectively, entitled 
"Quiescent Cell Populations For Nuclear Transfer"; U.S. Patent No. 6,01 1,197 to 
Strelchenko et al. 9 entitled "Method of Cloning Bovines Using Reprogrammed Non- 
Embryonic Bovine Cells," issued on January 4, 2000; U.S. Patent No. 6,107,543; Proc. 
Nat'l. Acad. Sci. USA 96: 14984-14989 (1999); Nature Genetics 22: 127-128 (1999); 
Cell & Dev. Diol 10: 253-258 (1999); Nature Biotechnology 17: 456-461 (1999); Science 
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289: 1 188-1 190 (2000); Nature Biotechnol. 18: 1055-1059 (2000); and Nature 407: 86-90 
(2000); each of which is incorporated herein by reference in its entirety, including all 
figures, tables, and drawings. 

In a nuclear transfer procedure, a nuclear donor cell, or the nucleus thereof, is 
introduced into a recipient cell A recipient cell is preferably an oocyte and is preferably 
enucleated. However, the invention relates in part to nuclear transfer, where a nucleus of 
an oocyte is not physically extracted from the nucleus. It is possible to establish a nuclear 
transfer embryo where nuclear DNA from the donor cell is replicated during cellular 
divisions. See, e.g., Wagoner et a/., 1996, "Functional enucleation of bovine oocytes: 
effects of centrifiigation and ultraviolet light," Theriogenology 46: 279-284. In addition, 
nuclear transfer may be accomplished by combining one nuclear donor and more than 
one enucleated oocyte. Also, nuclear transfer may be accomplished by combining one 
nuclear donor, one or more enucleated oocytes, and the cytoplasm of one or more 
enucleated oocytes. The resulting combination of a nuclear donor cell and a recipient cell 
can be referred to variously as a "nuclear transfer embryo," a "hybrid cell," or a "cybrid." 

Furthermore, a nuclear donor may arise from an animal of the same specie from 
which a nuclear recipient is isolated. Alternatively, a nuclear donor may arise from an 
animal of a different specie from which a nuclear recipient is isolated. For example, a 
differentiated cell isolated from an ear punch of a water buffalo may be utilized as a 
nuclear donor and an oocyte isolated from a bovine animal may be utilized as a nuclear 
acceptor. Thus, xenospecific nuclear transfer is contemplated by the instant invention. 

The term "nuclear donor" as used herein refers to any cell having nuclear DNA 
that can be translocated into an oocyte. A nuclear donor may be a nucleus that has been 
isolated from a cell. Multiple techniques are available to a person of ordinary skill in the 
art for isolating a nucleus from a cell and then utilizing the nucleus as a nuclear donor. 
See, e.g., U.S. Patent No. 4,664,097, which is hereby incorporated by reference in its 
entirety including all figures, tables and drawings. Any type of cell can serve as a nuclear 
donor. Examples of nuclear donor cells include, but are not limited to, cultured and non- 
cultured cells isolated from an embryo arising from the union of two gametes in vitro or 
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in vivo; embryonic stem cells (ES cells) arising from cultured embryonic cells (e.g., pre- 
blastocyst cells and inner cell mass cells); cultured and non-cultured cells arising from 
inner cell mass cells isolated from of embryos; cultured and non-cultured pre-blastocyst 
cells; cultured and non-cultured fetal cells; cultured and non-cultured primordial germ 
cells; cultured and non-cultured germ cells (e.g., embryonic germ cells); cultured and 
non-cultured somatic cells isolated from an animal; cultured and non-cultured cumulus 
cells; cultured and non-cultured amniotic cells; cultured and non-cultured fetal fibroblast 
cells; cultured and non-cultured genital ridge cells; cultured and non-cultured 
differentiated cells; cultured and non-cultured cells in a synchronous population; cultured 
and non-cultured cells in an asynchronous population; cultured and non-cultured serum- 
starved cells; cultured and non-cultured permanent cells; and cultured and non-cultured 
totipotent cells. See, e.g., Piedrahita et aU 1998, Biol Reprod. 58: 1321-1329; Shim et 
a/., 1997, Biol. Reprod. 57: 1089-1095; Tsung et al. 9 1995, Shih Yen Sheng Wu Hsueh 
Pao 28: 173-189; and Wheeler, 1994, Reprod. Fertil. Dev. 6: 563-568, each of which is 
incorporated herein by reference in its entirety including all figures, drawings, and tables. 
In addition, a nuclear donor may be a cell that was previously frozen or cryopreserved. 

In particularly preferred embodiments, a nuclear donor cell is a transgenic cell. 
The term "transgenic" as used herein in reference to cells refers to a cell whose genome 
has been altered using recombinant DNA techniques. In preferred embodiments, a 
transgenic cell comprises one or more exogenous DNA sequences in its genome. In other 
preferred embodiments, a transgenic cell comprises a genome in which one or more 
endogenous genes have been deleted, duplicated, activated, or modified. In particularly 
preferred embodiments, a transgenic cell comprises a genome having both one or more 
exogenous DNA sequences, and one or more endogenous genes that have been deleted, 
duplicated, activated, or modified. 

The term "activation" refers to any materials and methods useful for stimulating a 
cell to divide before, during, and after a nuclear transfer step. Cybrids may require 
stimulation in order to divide after a nuclear transfer has occurred. The invention pertains 
to any activation materials and methods known to a person of ordinary skill in the art. 
Although electrical pulses are sometimes sufficient for stimulating activation of cybrids, 
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other means are sometimes useful or necessary for proper activation of the cybrid. 
Chemical materials and methods useful for activating embryos are described below in 
other preferred embodiments of the invention. 

Examples of non-electrical means for activation include agents such as ethanol; 
inositol trisphosphate (IP3); Ca** ionophores (e.g., ionomycin) and protein kinase 
inhibitors (e.g., 6-dimethylaminopurine (DMAP)) ; temperature change; protein synthesis 
inhibitors (e.g., cyclohexamide); phorbol esters such as phorbol 12-myristate 13-acetate 
(PMA); mechanical techniques; and thapsigargin. The invention includes any activation 
techniques known in the art. See, e.g., U.S. Patent No. 5,496,720, entitled "Parthenogenic 
Oocyte Activation" to Susko-Parrish et al, issued on March 5, 1996; and U.S. Patent 
Application No. 09/176,395, filed on October 21, 1998, each of which is incorporated by 
reference herein in its entirety, including all figures, tables, and drawings. 

The term "fusion" as used herein refers to the combination of portions of lipid 
membranes corresponding to the totipotent mammalian cell nuclear donor and the 
recipient oocyte. Lipid membranes can correspond to the plasma membranes of cells or 
nuclear membranes, for example. The fusion can occur between the nuclear donor and 
recipient oocyte when they are placed adjacent to one another, or when the nuclear donor 
is placed in the perivitelline space of the recipient oocyte, for example. Specific examples 
for translocation of the totipotent mammalian cell into the oocyte are described hereafter 
in other preferred embodiments. These techniques for translocation are fully described in 
the references cited previously herein in reference to nuclear transfer. 

The term "electrical pulses" as used herein refers to subjecting the nuclear donor 
and recipient oocyte to electric current. For nuclear transfer, the nuclear donor and 
recipient oocyte can be aligned between electrodes and subjected to electrical current. 
The electrical current can be alternating current or direct current. The electrical current 
can be delivered to cells for a variety of different times as one pulse or as multiple pulses. 
The cells are typically cultured in a suitable medium for the delivery of electrical pulses. 
Examples of electrical pulse conditions utilized for nuclear transfer are described in the 
references and patents previously cited herein in reference to nuclear transfer. 
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The term "fusion agent" as used herein refers to any compound or biological 
organism that can increase the probability that portions of plasma membranes from 
different cells will fuse when a totipotent mammalian cell nuclear donor is placed 
adjacent to the recipient oocyte. In preferred embodiments fusion agents are selected 
from the group consisting of polyethylene glycol (PEG), trypsin, dimethylsulfoxide 
(DMSO), lectins, agglutinin, viruses, and Sendai virus. These examples are not meant to 
be limiting and other fusion agents known in the art are applicable and included herein. 

The term "suitable concentration" as used herein in reference to fusion agents, 
refers to any concentration of a fusion agent that affords a measurable amount of fusion. 
Fusion can be measured by multiple techniques well known to a person of ordinary skill 
in the art, such as by utilizing a light microscope, dyes, and fluorescent lipids, for 
example. 

For the purposes of the present invention, the term "embryo" or "embryonic" as 
used herein refers to a developing cell mass that has not implanted into the uterine 
membrane of a maternal host. Hence, the term "embryo" as used herein can refer to a 
fertilized oocyte, a cybrid (defined herein), a pre-blastocyst stage developing cell mass, 
and/or any other developing cell mass that is at a stage of development prior to 
implantation into the uterine membrane of a maternal host. Embryos of the invention may 
not display a genital ridge. Hence, an "embryonic cell" is isolated from and/or has arisen 
from an embryo. 

' An embryo can represent multiple stages of cell development. For example, a one 
cell embryo can be referred to as a zygote, a solid spherical mass of cells resulting from a 
cleaved embryo can be referred to as a morula, and an embryo having a blastocoel can be 
referred to as a blastocyst. 

In preferred embodiments (1) an embryo of the present invention is a mammalian 
embryo; (2) a mammalian embryo is selected from the group consisting of canid 
embryos, felid embryos, murid embryos, leporid embryos, ursid embryos, mustelid 
embryos, and human and non-human primate embryos; (3) a mammalian embryos is an 
ungulate embryo; and (4) an ungulate embryo is selected from the group consisting of 
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suid embryos, ovid embryos, equid embryos, bovid embryos, caprid embryos, and cervid 
embryos. 

The terms "fetus" and "fetal" as used herein refers to a developing cell mass that 
has implanted into the uterine membrane of a maternal host. A fetus can include such 
5 defining features as a genital ridge, for example. A genital ridge is a feature easily 

identified by a person of ordinary skill in the art, and is a recognizable feature in fetuses 
of most animal species. The term "fetal cell" as used herein can refer to any cell isolated 
from and/or has arisen from a fetus or derived from a fetus. The term "non- fetal cell" is a 
cell that is not derived or isolated from a fetus. 

In preferred embodiments (1) a fetus of the present invention is a mammalian 
fetus; (2) a mammalian fetus is selected from the group consisting of canid fetuses, felid 
fetuses, murid fetuses, leporid fetuses, ursid fetuses, mustelid fetuses, and human and 
non-human primate fetuses; (3) a mammalian fetus is an ungulate fetus; and (4) an 
ungulate fetus is selected from the group consisting of suid fetuses, ovid fetuses, equid 
fetuses, bovid fetuses, caprid fetuses, and cervid fetuses. 

Additional embodiments relate to methods for preparing gene expression 
databases comprising two or more, and up to numbers of 10,000 or more, expressed 
sequence tags, the expression of which can be used to identify cells, embryos, or fetuses 
as being developmentally competent or developmentally incompetent. 

In preferred embodiments, gene expression databases can be prepared by 
comparing one or more first nucleic acid molecules obtained from one or more embryos 
produced by nuclear transfer using a developmentally competent nuclear donor cell to 
one or more second nucleic acid molecules obtained from one or more embryos produced 
by nuclear transfer using a developmentally incompetent nuclear donor cell, and 
identifying one or more nucleic acid molecules that are present in the population of first 
nucleic acid molecules, but that are not present at a detectable level in the population of 
second nucleic acid molecules, to provide two or more expressed sequence tags. ESTs (or 
their complementary sequences) so identified can then be combined in a gene expression 
database. Cells, embryos, and fetuses can be identified as developmentally competent 
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based on the presence of at least one of the ESTs in such a gene expression database. In 
particularly preferred embodiments, a cell, embryo or fetus is identified as 
developmentally competent based on the presence of at least about 75% of the ESTs in 
such a gene expression database; at least about 90% of the ESTs in such a gene 
expression database; at least about 95% of the ESTs in such a gene expression database; 
and about 100% of the ESTs in such a gene expression database. 

Similarly, in other preferred embodiments, gene expression databases can be 
prepared by comparing one or more first nucleic acid molecules obtained from one or 
more embryos produced by nuclear transfer using a developmentally incompetent nuclear 
donor cell to one or more second nucleic acid molecules obtained from one or more 
embryos produced by nuclear transfer using a developmentally competent nuclear donor 
cell, and identifying one or more nucleic acid molecules that are present in the population 
of first nucleic acid molecules, but that are not present at a detectable level in the 
population of second nucleic acid molecules, to provide two or more expressed sequence 
tags. ESTs (or their complementary sequences) so identified can then be combined in a 
gene expression database. Cells, embryos, and fetuses can be identified as 
developmentally incompetent based on the presence of at least one of the ESTs in such a 
gene expression database. In particularly preferred embodiments, a cell, embryo or fetus 
is identified as developmentally incompetent based on the presence of at least about 75% 
of the ESTs in such a gene expression database; at least about 90% of the ESTs in such a 
gene expression database; at least about 95% of the ESTs in such a gene expression 
database; and about 100% of the ESTs in such a gene expression database. 

Most preferably, gene expression databases can be prepared by comparing one or 
more first nucleic acid molecules obtained from one or more embryos produced by 
nuclear transfer using a developmentally competent nuclear donor cell to one or more 
second nucleic acid molecules obtained from one or more embryos produced by nuclear 
transfer using a developmentally incompetent nuclear donor cell, and identifying one or 
more ESTs that are present in the population of first nucleic acid molecules, but that are 
not present at a detectable level in the population of second nucleic acid molecules, and 
one or more ESTs that are present in the population of second nucleic acid molecules, but 
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that are not present at a detectable level in the population of first nucleic acid molecules. 
ESTs (or their complementary sequences) so identified can then be combined in a gene 
expression database. 

In particularly preferred embodiments, the comparing step comprises comparing 
one or more nucleic acid molecules to a reference nucleic acid library, preferably 
obtained from the same species as the source of the nucleic acid molecules. The term 
"nucleic acid library" as used herein refers to a collection of DNA molecules derived 
from and representing all or part of the genetic material of an organism, tissue, or cell. 
Examples of nucleic acid libraries are genomic libraries, which are derived from 
restriction fragments of a genome, and cDNA libraries, which are derived from the 
mRNA of an organism, tissue, or cell. In preferred embodiments, nucleic acid libraries 
can be developmentally specific, i.e., derived from a specific developmental stage, cell 
lineage specific, i.e., derived from a specific cell lineage, and/or tissue specific, i.e., 
derived from a specific tissue. 

In yet other embodiments, the invention relates to methods for identifying a 
developmentally competent nuclear donor cell line, using the ESTs and gene expression 
databases of the invention. 

These methods can comprise: performing one or more nuclear transfer procedures 
using cells(s) separated from a cell line to provide one or more nuclear transfer embryos; 
culturing each of the nuclear transfer embryos to at least two cells; separating at least one 
cell from each of the cultured embryos; determining the developmental competence of 
each of the separated embryonic cells by comparing one or more nucleic acid molecules 
from each embryonic cell to a gene expression database; and identifying those embryos 
resulting from nuclear transfer of a developmentally competent nuclear donor cell. 

The term "separating" as used herein refers to isolating one or more cells from a 
cell mass or cell culture. Cells can be separated by mechanical and chemical means well 
known to the skilled artisan. Cells can also be separated, for example, by biopsy or needle 
aspiration of a cell mass or cell culture. In this context, a "cell mass" can refer to an 
embryo, a fetus, or an animal. 
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The term "determining the developmental competence" with respect to embryos 
refers to identifying if an embryo is capable of developing into a live born animal. In 
certain embodiments, developmental competence is determined by implanting an embryo 
in a maternal host and allowing the embryo to develop until it either terminates or results 
in a live born animal. In certain other embodiments, developmental competence is 
determined by comparing the nucleic acid sequences present and/or expressed in one or 
more cells of an embryo to one or more nucleic acids that identify a cell as 
"developmentally competent" or "developmentally incompetent." Preferably, this 
determination is made using the ESTs and gene expression databases described herein. 
Cells obtained from an embryo can be used directly to determine the developmental 
competence of the source embryo, or the cells can be cultured prior to their use. 

In preferred embodiments, an embryo is determined to be developmentally 
competent based on the presence in one or more cells obtained from the embryo of one or 
more nucleic acid sequences that are known to be present and/or expressed in a cell line 
that has been demonstrated to be developmentally competent, but that are present and/or 
expressed at a reduced or nondetectable level in a cell line that has been tested for, but 
has failed to demonstrate developmental competence. As discussed herein, expression of 
nucleic acid sequences in a cell may be indirectly detected by detecting molecules 
produced from the nucleic acid sequences, such as proteins or peptides. 

In other preferred embodiments, an embryo is determined to be developmentally 
incompetent based on the presence in a cell obtained from the embryo of one or more 
nucleic acid sequences that are that are present and/or expressed in a cell line that has 
been tested for, but has failed to demonstrate developmental competence, but that are 
present and/or expressed at a reduced or nondetectable level in a cell line that has been 
demonstrated to be developmentally competent. 

In yet other preferred embodiments, an embryo is determined to be 
developmentally competent based the presence in a cell obtained from the embryo of one 
or more nucleic acid sequences that are known to be present and/or expressed in a cell 
line that has been demonstrated to be developmentally competent, but that are present 
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and/or expressed at a reduced or nondetectable level in a cell line that has been tested for, 
but has failed to demonstrate developmental competence; and the absence of one or more 
nucleic acid sequences that are that are present and/or expressed in a cell line that has 
been tested for, but has failed to demonstrate developmental competence, but that are 
present and/or expressed at a reduced or nondetectable level in a cell line that has been 
demonstrated to be developmentally competent. 

In additional preferred embodiments, an embryo is determined to be 
developmentally incompetent based the presence in a cell obtained from the embryo of 
one or more nucleic acid sequences that are that are present and/or expressed in a cell line 
that has been tested for, but has failed to demonstrate developmental competence, but that 
are present and/or expressed at a reduced or nondetectable level in a cell line that has 
been demonstrated to be developmentally competent; and the absence of one or more 
nucleic acid sequences that are known to be present and/or expressed in a cell line that 
has been demonstrated to be developmentally competent, but that are present and/or 
expressed at a reduced or nondetectable level in a cell line that has been tested for, but 
has failed to demonstrate developmental competence. 

In additional embodiments, the invention relates to methods for producing one or 
more embryos, fetuses, and/or animals by nuclear transfer procedures using a 
developmentally competent nuclear donor cell. 

Methods for preparing embryos according to the invention preferably comprise: 
performing one or more nuclear transfer procedures using cells(s) separated from a cell 
line to provide one or more nuclear transfer embryos; culturing each of the nuclear 
transfer embryos to at least two cells; separating at least one cell from each of the 
cultured embryos; determining the developmental competence of each of the separated 
embryonic cells by comparing one or more nucleic acid molecules from each embryonic 
cell to a gene expression database; and identifying those embryos resulting from nuclear 
transfer of a developmentally competent nuclear donor cell. Preferred methods for 
preparing fetuses and/or animals further comprise implanting the identified embryos into 
one or more recipient females for development into one or more fetuses and/or animals. 
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The term "culturing" as used herein in reference to embryos refers to laboratory 
procedures that involve placing an embryo in a culture medium. An embryo can be 
placed in a culture medium for an appropriate amount of time to allow stasis of an 
embryo, or to allow the embryo to grow in the medium. Culture media suitable for 
culturing embryos are well-known to those skilled in the art. See, e.g., Nagashima et a/., 
1997, Mol Reprod. Dev. 48: 339-343; Petters & Wells, 1993, J. Reprod. Fert. (Suppl) 48: 
61-73; Reed et al. 9 1992, Theriogenology 37: 95-109; Dobrinsky et aL, 1996, Biol 
Reprod. 55: 1069-1074; U.S. Patent No. 5,213,979, First et al, "In Vitro Culture of 
Bovine Embryos," May 25, 1993; U.S. Patent No. 5,096,822, Rosenkrans, Jr. et a/., 
"Bovine Embryo Medium," March 17, 1992, each of which is incorporated herein by 
reference in its entirety, including all figures, tables, and drawings. Alternatively, an 
embryo may be "cultured in vivo" for example by placing the embryo into the ligated 
oviduct of a recipient female, for an appropriate amount of time to allow stasis of an 
embryo, or to allow the embryo to grow. Techniques of culturing an embryo in vivo are 
well known to those skilled in the art. 

The term "suitable medium" as used herein refers to any medium that allows cell 
proliferation or allows stasis of an embryo. If a medium allows cell proliferation, a 
suitable medium need not promote maximum proliferation, only measurable cell 
proliferation. A suitable medium for embryo development can be an embryo culture 
medium described herein by example. Embryos of the invention can be cultured in media 
with or without feeder cells. In preferred embodiments, the feeder cells can be cumulus 
cells. 

The terms "maternal recipient" and "recipient female" as used herein refers to a 
female animal which is implanted with an embryo for development of the embryo. A 
maternal recipient may be either homospecific or xenospecific to the implanted embryo. 
For example it has been shown in the art that bovine embryos can develop in the oviducts 
of sheep. Stice & Keefer, 1993, "Multiple generational bovine embryo cloning," Biology 
of Reproduction 48: 715-719. Implanting techniques are well known to a person of 
ordinary skill in the art. See, e.g., Polge & Day, 1982, "Embryo transplantation and 
preservation," Control of Pig Reproduction, DJA Cole and GR Foxcroft, eds., London, 
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UK, Butterworths, pp. 227-291; Gordon, 1997, "Embryo transfer and associated 
techniques in pigs " Controlled reproduction in pigs (Gordon, ed), CAB International, 
Wallingford UK, pp 164-182; and Kojima, 1998, "Embryo transfer," Manual of pig 
embryo transfer procedures, National Livestock Breeding Center, Japanese Society for 
Development of Swine Technology, pp 76-79, each of which is incorporated herein by 
reference in its entirety, including all figures, tables, and drawings. 

In preferred embodiments (1) an embryo, fetus, or animal of the present invention 
is a mammalian embryo, fetus, or animal; (2) a mammal is selected from the group 
consisting of canids, felids, murids, leporids, ursids, mustelids, and human and non- 
human primates; (3) a mammal is an ungulate; and (4) an ungulate is selected from the 
group consisting of suids, ovids, equids, bovids, caprids, and cervids. 

In particularly preferred embodiments, embryos, fetuses and/or animals of the 
invention are transgenic embryos, fetuses and/or animals. The term "transgenic" as used 
herein in reference to embryos, fetuses and animals refers to an embryo, fetus or animal 
comprising one or more cells whose genomes has been altered using recombinant DNA 
techniques. In preferred embodiments, a transgenic embryo, fetus, or animal comprises 
one or more transgenic cells. While germ line transmission is not a requirement of 
transgenic embryos, fetuses, or animals as that term is used herein, in particularly 
preferred embodiments a transgenic embryo, fetus, or animal can pass its transgenic 
characteristic(s) through the germ line. In certain embodiments, a transgenic embryo, 
fetus or animal expresses one or more exogenous genes as exogenous RNA and protein 
molecules. Most preferably, a transgenic embryo, fetus or animal results from a nuclear 
transfer procedure using a transgenic nuclear donor cell. 

Additional embodiments relate to methods for assessing the effect of one or more 
changes to a nuclear transfer protocol by comparing the developmental competence of 
nuclear transfer embryos resulting from the changed protocol to the developmental 
competence of nuclear transfer embryos resulting from a baseline protocol, using the 
ESTs and expression databases of the invention 
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Preferably, changes in a nuclear transfer protocol are assessed by: performing one 
or more nuclear transfer procedures according to a first nuclear transfer protocol to 
produce one or more first protocol nuclear transfer embryos; performing one or more 
nuclear transfer procedures according to a second nuclear transfer protocol comprising 
5 one or more changes to said first nuclear transfer protocol, to produce one or more second 
protocol nuclear transfer embryos; determining the developmental competence of each of 
the first protocol and second protocol nuclear transfer embryos; and assessing the effect 
of the changes to the protocol by comparing the developmental competence of the first 
protocol nuclear transfer embryos to the developmental competence of the second 
1 0 protocol nuclear transfer embryos. 

The term "assessing the effect of one or more changes in a nuclear transfer 
protocol" as used herein refers to the process of determining whether changing one or 
more variables in a nuclear transfer protocol alters the developmental competence of 
nuclear transfer embryos produced by the protocol. The skilled artisan will understand 
that the number of variables which may be changed are myriad, and can include changing 
the donor cell medium composition, the activation parameters, the fusion parameters, the 
embryo culture parameters, etc. By comparing the percentage of developmentally 
competent embryos produced by a baseline protocol to the percentage of developmentally 
competent embryos produced by the changed protocol, the effect of the changes can be 
determined. In preferred embodiments, the effect of the changes to the protocol is to 
increase the percentage of developmentally competent embryos produced. In certain 
embodiments, the effect of the changes to the protocol is to decrease the percentage of 
developmentally competent embryos produced. 

The term "comparing the developmental competence" as used herein in reference 
25 to embryos refers to determining the percentage of developmentally competent embryos 
in two different group of embryos, and comparing the relative percentages in the two 
groups. The term "determining the developmental competence" of embryos is defined 
herein. In preferred embodiments, a group of embryos for comparison purposed comprise 
at least 2 embryos, at least 3 embryos, at least 4 embryos, at least 5 embryos, at least 6 
30 embryos, at least 7 embryos, at least 8 embryos, at least 9 embryos, at least 10 embryos, 
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at least 15 embryos, at least 20 embryos, at least 25 embryos, at least 30 embryos, at least 
40 embryos, at least 50 embryos, at least 60 embryos, at least 70 embryos, at least 100 
embryos, at least 200 embryos, at least 300 embryos, at least 400 embryos, and at least 
500 embryos. 

In further embodiments, the invention relates to nucleic acid arrays comprising 
the ESTs and gene expression libraries of the invention that can be used in methods, such 
as those described herein, to identify cells, embryos, or fetuses as being developmentally 
competent or developmentally incompetent. 

The term "nucleic acid array" as used herein refers to one or more nucleic acid 
molecules affixed to a solid matrix. In certain embodiments, nucleic acid arrays can be 
used as solid supports for hybridization assays. Suitable solid matrices for attaching 
nucleic acids, and methods of attachment are well known in the art. See, e.g., U.S. Patent 
No. 6,004,755, issued on December 21, 1999 to B. Wang, entitled "Quantitative 
Microarray Hybridization Assays;" U.S. Patent No. 5,861,242, issued on January 19, 
1999 to Chee et aL, entitled "Array of Nucleic Acid Probes on Biological Chips for 
Diagnosis of HIV and Methods of Using the Same;" U.S. Patent No. 5,830,645, issued on 
November 3, 1998 to Pinkel et aL, entitled "Comparative Fluorescence Hybridization to 
Nucleic Acid Arrays;" U.S. Patent No. 5,667,976, issued September 16, 1997 to Van 
Ness et aL, entitled "Solid Supports for Nucleic Acid Hybridization Assays;" and U.S. 
Patent No. 5,215,882, issued on June 1, 1993 to Bahl et aL, entitled "Method of 
Immobilizing Nucleic Acid on a Solid Surface for Use in Nucleic Acid Hybridization 
Assays," each of which is incorporated in its entirety, including all tables, figures, and 
claims. In preferred embodiments, a solid phase can be papers, nitrocellulose membranes, 
nylon membranes, glass, magnetic materials, magnetic beads, polymeric beads, or silicon 
surfaces. In other preferred embodiments a solid phase can be a solid or semisolid 
polymer such as polyacrylamide gels and agarose gels. 

Preferably, a nucleic acid array comprises at least one nucleic acid molecule, the 
expression of which (or its complementary sequence) identifies a cell as being 
developmentally competent or developmentally incompetent. More preferably, a nucleic 
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acid array comprises from 2 to 10,000 or more nucleic acid molecules, the expression of 
which (or their complementary sequences) identifies a cell as being developmentally 
competent or developmentally incompetent. In particularly preferred embodiments, a 
nucleic acid array comprises at least one nucleic acid molecule, the expression of which 
(or its complementary sequence) identifies a cell as being developmentally competent, 
and at least one nucleic acid molecule, the expression of which (or its complementary 
sequence) identifies a cell as being developmentally incompetent. 

In particularly preferred embodiments, a cell, embryo or fetus is identified as 
developmentally competent based on the presence of complementary sequences to at 
least about 75% of the ESTs comprised in such a nucleic acid array; at least about 90% of 
the ESTs comprised in such a nucleic acid array; at least about 95% of the ESTs 
comprised in such a nucleic acid array; and about 100% of the ESTs comprised in such a 
nucleic acid array. 

In a second aspect, the invention concerns identifying and using one or more 
expressed sequence tags, the expression of which can be used to identify a cell, most 
preferably a stem cell, as being capable of committing to a specific cell lineage. 

In certain embodiments, cells, and most preferably stem cells, can be identified as 
being capable of committing to a specific cell lineage based on the expression of an 
expressed sequence tag (or its complementary sequence) known to be present and/or 
expressed in a cell line that has been demonstrated to be capable of committing to that 
cell lineage, but that is present and/or expressed at a reduced or nondetectable level in a 
cell line that has been tested for, but has failed to demonstrate such a capability. 
Similarly, cells can be identified as being incapable of committing to a specific cell 
lineage based on the expression of an expressed sequence tag (or its complementary 
sequence) known to be present and/or expressed in a cell line that has been tested for, but 
has failed to demonstrate the capability of committing to the cell lineage, but that is 
present and/or expressed at a reduced or nondetectable level in a cell line that has been 
demonstrated to be capable of committing to that cell lineage. 
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The term "stem cell" as used herein refers to one or more cells capable of 
differentiating into one or more different cell lineages. For example, hematopoetic stem 
cells can differentiate into one or more different blood cell types such as erythrocytes, 
platelets, macrophages, lymphocytes, etc. Such cells are pluripotent. Alternatively, some 
stem cells differentiate into a single cell lineage. For example, epidermal stem cells can 
differentiate into cornified epidermal cells. Such cells are unipotent. In particularly 
preferred embodiments, a stem cell is an embryonic stem cell. 

The term "embryonic stem cell" as used herein refers to pluripotent cells isolated 
from an embryo that are maintained in in vitro cell culture. Embryonic stem cells may be, 
but need not be, totipotent. Embryonic stem cells may be cultured with or without feeder 
cells. Embryonic stem cells can be established from embryonic cells isolated from 
embryos at any stage of development, including blastocyst stage embryos and pre- 
blastocyst stage embryos. Embryonic stem cells may have a rounded cell morphology 
and may grow in rounded cell clumps on feeder layers. Embryonic stem cells are well 
known to a person of ordinary skill in the art. See, e.g., WO 97/37009, entitled "Cultured 
Inner Cell Mass Cell-Lines Derived from Ungulate Embryos," Stice and Golueke, 
published October 9, 1997, and Yang & Anderson, 1992, Theriogenology 38: 315-335, 
each of which is incorporated herein by reference in its entirety, including all figures, 
tables, and drawings. See, also, e.g., Piedrahita et al, 1998, Biol. Reprod. 58: 1321-1329; 
Wianny et al, 1997, Biol Reprod. 57: 756-764; Mooje & Piedrahita, 1997, In Vitro Cell 
Biol Anim. 33: 62-71; Moore, & Piedrahita, 1996, Mol Reprod. Dev. 45: 139-144; 
Wheeler, 1994, Reprod. Fert. Dev. 6: 563-568; Hochereau-de Reviers & Perreau, Reprod. 
Nutr. Dev. 33: 475-493; Strojek et al, 1990, Theriogenology 33: 901-903; Piedrahita et 
al, 1990, Theriogenology 34: 879-901; and Evans et al, 1990, Theriogenology 33: 
125-129, each of which is incorporated herein by reference in its entirety, including all 
figures, tables, and drawings. 

In preferred embodiments (1) a stem cell or a stem cell line of the present 
invention is a mammalian stem cell or stem cell line; (2) a mammalian stem cell or stem 
cell line is selected from the group consisting of canid stem cells or stem cell lines, felid 
stem cells or stem cell lines, murid stem cells or stem cell lines, leporid stem cells or stem 
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cell lines, ursid stem cells or stem cell lines, mustelid stem cells or stem cell lines, and 
human and non-human primate stem cells or stem cell lines; (3) a mammalian stem cells 
or stem cell lines is an ungulate stem cells or stem cell lines; and (4) an ungulate stem 
cells or stem cell lines is selected from the group consisting of suid stem cells or stem cell 
lines, ovid stem cells or stem cell lines, equid stem cells or stem cell lines, bovid stem 
cells or stem cell lines, caprid stem cells or stem cell lines, and cervid stem cells or stem 
cell lines. 

The term "differentiated" as used herein refers to a cell that has developed from 
an unspecialized phenotype to a specialized phenotype. 

The term "undifferentiated cell" as used herein refers to a precursor cell that has 
an unspecialized phenotype and is capable of differentiating. An example of an 
undifferentiated cell is a stem cell. 

The term "committing to a specific cell lineage" as used herein refers to the 
ability of a cell to differentiate into a specific cell type. For example, a hematopoetic stem 
cell may be capable of committing to an erythrocyte, platelet, macrophage, lymphocyte, 
etc., lineage, while an embryonic stem cell may be capable of committing to a wider 
variety of cell lineages, such as a muscular, neuronal, hematopoetic, osteal, germinal, 
etc., cell lineage. A cell, and in particular a stem cell, may be capable of committing to 
certain cell lineages, yet incapable of committing to others. A cell may only commit to a 
specific cell lineage when exposed to a proper differentiation-inducing stimulus. 

As discussed above, the term "identifies" or "identifying" as used herein with 
respect to cells refers to the ability to distinguish between cells having two distinct 
characteristics. In preferred embodiments, a cell or cell line that is capable of committing 
to a specific cell lineage can be distinguished from that is not capable of committing to 
that lineage. In certain preferred embodiments, an EST or ESTs identify a cell or cell line 
as "capable of committing to a specific cell lineage" if the EST sequences are present 
and/or expressed in stem cells known to be capable of committing to that lineage, but are 
present and/or expressed at a reduced or nondetectable level in stem cells that have been 
tested for, but have failed to demonstrate the ability to commit to that lineage. Similarly, 
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an EST or ESTs identify a cell or cell line as "incapable of committing to a specific cell 
lineage" if the sequences are present and/or expressed in embryos in stem cells that have 
been tested for, but have failed to demonstrate the ability to commit to that lineage, but 
are present and/or expressed at a reduced or nondetectable level in known to be capable 
of committing to that lineage. 

In additional embodiments, expressed sequence tags can be grouped in numbers 
of 2 or more, and up to numbers of 10,000 or more, to provide a gene expression 
database. The expression of one or more expressed sequence tags in the database can be 
used to identify cells, most preferably stem cells, capable of committing to a specific cell 
lineage. 

Preferably, a gene expression database comprises two or more expressed 
sequence tags (or their complementary sequences) known to be present and/or expressed 
in a cell line that has been demonstrated to be capable of committing to a specific cell 
lineage, but that are present and/or expressed at a reduced or nondetectable level in a cell 
line that has been tested for, but has failed to demonstrate such a capability. Cells can be 
identified as capable of committing to a specific cell lineage based on the presence of at 
least one of the ESTs in such a gene expression database. In particularly preferred 
embodiments, cells can be identified as capable of committing to a specific cell lineage 
based on the presence of at least about 75% of the ESTs in such a gene expression 
database; at least about 90% of the ESTs in such a gene expression database; at least 
about 95% of the ESTs in such a gene expression database; and about 100% of the ESTs 
in such a gene expression database. 

Likewise, a gene expression database preferably comprises two or more expressed 
sequence tags (or their complementary sequences) known to be present and/or expressed 
in a cell line that has been tested for, but has failed to demonstrate the capability of 
committing to a specific cell lineage, but that are present and/or expressed at a reduced or 
nondetectable level in a cell line that has been demonstrated to be capable of committing 
to that cell lineage. Cells can be identified as incapable of committing to a specific cell 
lineage based on the presence of at least one of the ESTs in such a gene expression 
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database. In particularly preferred embodiments, cells can be identified as incapable of 
committing to a specific cell lineage based on the presence of at least about 75% of the 
ESTs in such a gene expression database; at least about 90% of the ESTs in such a gene 
expression database; at least about 95% of the ESTs in such a gene expression database; 
and about 100% of the ESTs in such a gene expression database. 

Most preferably, a gene expression database comprises at least one EST (or its 
complementary sequence) known to be present and/or expressed in a cell line that has 
been demonstrated to be capable of committing to a specific cell lineage, but that is 
present and/or expressed at a reduced or nondetectable level in a cell line that has been 
tested for, but has failed to demonstrate such a capability; and at least one EST (or its 
complementary sequence) known to be present and/or expressed in a cell line that has 
been tested for, but has failed to demonstrate the capability of committing to a specific 
cell lineage, but that is present and/or expressed at a reduced or nondetectable level in a 
cell line that has been demonstrated to be capable of committing to that cell lineage. In 
such embodiments, cells can be identified as capable of committing to a specific cell 
lineage based on the presence on the presence of at least one of the former ESTs, and the 
absence of the latter ESTs. Likewise, cells can be identified as incapable of committing to 
a specific cell lineage based on the presence of at least one of the latter ESTs, and the 
absence of the former ESTs. 

In further embodiments, the invention concerns methods for identifying one or 
more expressed sequence tags, the expression of which can be used to identify cells, most 
preferably stem cells, capable of committing to a specific cell lineage. 

In preferred embodiments, one or more ESTs are identified by comparing one or 
more first nucleic acid molecules obtained from one or more cell lines that have been 
demonstrated to be capable of committing to a specific cell lineage to one or more second 
nucleic acid molecules obtained from one or more cell lines that have been tested for, but 
have failed to demonstrate such a capability. ESTs that signal the capability to commit to 
a specific cell lineage are identified as one or more nucleic acid molecules that are 
present in the population of first nucleic acid molecules, but that are not present at a 
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detectable level in the population of second nucleic acid molecules. Likewise, one or 
more nucleic acid molecules that are present in the population of second nucleic acid 
molecules, but that are not present at a detectable level in the population of first nucleic 
acid molecules are identified as ESTs that signal the incapability to commit to a . specific 
5 cell lineage. 

In particularly preferred embodiments, an EST that signals the capability to 
commit to a specific cell lineage is a nucleic acid molecule (1) present and/or expressed 
in at least about 75% of cell lines that have been demonstrated to be capable of 
committing to a specific cell lineage, but that is present and/or expressed at a reduced or 
10 nondetectable level in at least about 75% of cell lines that have been tested for, but have 
failed to demonstrate such a capability; (2) present and/or expressed in at least about 90% 
of cell lines that have been demonstrated to be capable of committing to a specific cell 
lineage, but that is present and/or expressed at a reduced or nondetectable level in at least 
about 90% of cell lines that have been tested for, but have failed to demonstrate such a 
15 capability; (3) present and/or expressed in at least about 95% of cell lines that have been 
demonstrated to be capable of committing to a specific cell lineage, but that is present 
and/or expressed at a reduced or nondetectable level in at least about 95% of cell lines 

3 

p that have been tested for, but have failed to demonstrate such a capability; and (4) present 

JtJ and/or expressed in at least about 100% of cell lines that have been demonstrated to be 

CH 20 capable of committing to a specific cell lineage, but that is present and/or expressed at a 
reduced or nondetectable level in at least about 100% of cell lines that have been tested 
for, but have failed to demonstrate such a capability. 

In other particularly preferred embodiments, an EST that signals the incapability 
to commit to a specific cell lineage is a nucleic acid molecule (1) present and/or 
25 expressed in at least about 75% of cell lines that have been tested for, but have failed to 
' demonstrate the ability to commit to a specific cell lineage, but that is present and/or 
expressed at a reduced or nondetectable level in at least about 75% of cell lines that have 
been demonstrated to be capable of committing to a specific cell lineage; (2) present 
and/or expressed in at least about 90% of cell lines that have been tested for, but have 
30 failed to demonstrate the ability to commit to a specific cell lineage, but that is present 
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and/or expressed at a reduced or nondetectable level in at least about 90% of cell lines 
that have been demonstrated to be capable of committing to a specific cell lineage; (3) 
present and/or expressed in at least about 95% of cell lines that have been tested for, but 
have failed to demonstrate the ability to commit to a specific cell lineage, but that is 
5 present and/or expressed at a reduced or nondetectable level in at least about 95% of cell 
lines that have been demonstrated to be capable of committing to a specific cell lineage; 
and (4) present and/or expressed in at least about 100% of cell lines that have been tested 
for, but have failed to demonstrate the ability to commit to a specific cell lineage, but that 
is present and/or expressed at a reduced or nondetectable level in at least about 100% of 
10 cell lines that have been demonstrated to be capable of committing to a specific cell 
lineage. 

In another aspect, the invention concerns methods that identify one or more 
molecules that affect the developmental competence of cells, cell lines, embryos, fetuses, 
and/or animals. 

In certain embodiments, molecules can be identified that induce developmental 
competence in an otherwise developmentally incompetent cell line. Similarly, molecules 
can be identified that induce developmental incompetence in an otherwise 
developmentally competent cell line. Such molecules can be used to increase the 
availability of developmentally competent cells for use as nuclear donor cells in nuclear 
transfer procedures, for the treatment of certain diseases, or for preventing full term 
pregnancies. 

In preferred embodiments, molecules that induce developmental competence in an 
otherwise developmentally incompetent cell line can be identified by: contacting a 
developmentally incompetent cell line with one or more molecules to provide a treated 
25 cell line; separating one or more cells from the treated cell line to provide one or more 
separated cells; performing one or more nuclear transfer procedures using one or more 
separated cells to provide one or more nuclear transfer embryos; and determining the 
developmental competence of each of the nuclear transfer embryos. In particularly 
preferred embodiments, developmental competence is determined by comparing a 
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plurality of nucleic acid molecules obtained from each of the embryos to a gene 
expression database of the instant invention. 

Likewise, molecules that induce developmental incompetence in an otherwise 
developmentally competent cell line can be identified by: contacting a developmentally 
competent cell line with one or more molecules to provide a treated cell line; separating 
one or more cells from the treated cell line to provide one or more separated cells; 
performing one or more nuclear transfer procedures using one or more separated cells to 
provide one or more nuclear transfer embryos; and determining the developmental 
competence of each of the nuclear transfer embryos. In particularly preferred 
embodiments, developmental competence is determined by comparing a plurality of 
nucleic acid molecules obtained from each of the embryos to a gene expression database 
of the instant invention. 

The term "contacting" as used herein with respect to cells refers to bringing one 
or more cells together with one or more molecules, whether in an in vitro system (e.g., in 
a test tube or an ex vivo system) or an in vivo system. One or more cells may be removed 
from an organism for contacting with one or more molecules, and then the cells can be 
returned to the same or a different animal. 

In further embodiments, one or more molecules identified as inducing or 
inhibiting developmental competence can be used to induce or inhibit developmental 
competence in cells, cell lines, embryos, fetuses, or animals, by administering one or 
more molecules so identified to cells, cell lines, embryos, fetuses, or animals. In 
particularly preferred embodiments, administering one or more molecules so identified 
can be used to treat diseases in an animal, embryo, or fetus, or to prevent a full term 
pregnancy. 

The term "administering" as used herein refers to a method of contacting one or 
more molecules with the one or more cells, cell lines, embryos, fetuses, or animals. In the 
case of embryos, fetuses, and animals, cells may be contacted with one or more 
molecules while within an embryo, fetus, or animal; or cells may be removed from the 
embryo, fetus, or animal, contacted with one or more molecules, and then returned to the 
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same or a different embryo, fetus, or animal. The compound can be prepared using a 
carrier such as dimethyl sulfoxide (DMSO) in an aqueous solution or preparation. The 
compounds may be administered to cells or tissues using a suitable buffered solution. 
Cells existing outside an organism can be maintained or grown in cell culture dishes. For 
5 cells harbored within an organism, many techniques exist in the art to administer 

compounds, including (but not limited to) oral, parenteral, dermal, ocular, subcutaneous, 
and rectal applications. For cells outside of the organism, multiple techniques exist in the 
art to administer the compounds, including (but not limited to) cell microinjection 
techniques, transformation techniques, and carrier techniques. 

In particularly preferred embodiments, one or more molecules can be 
administered to one or more cultured or non-cultured embryonic cells, embryonic stem 
cells, inner cell mass cells, fetal cells, embryonic germ cells, somatic cells, adult cells, 
neurons, glial cells, muscle cells, bone marrow cells, stem cells, hepatocytes, renal cells, 
muscle cells, cardiac cells, epidermal cells, oocytes, fertilized oocytes, spermatocytes, 
nuclear transfer embryos, pancreatic cells, lymphocytes, tumor cells, malignant cells, 
teratoma cells, seminoma cells, carcinoma cells, lymphoma cells, glioblastoma cells, 
hepatocellular carcinoma cells, and hamartoma cells. 

The term "pharmaceutical^ acceptable composition" refers to a preparation 
comprising one or more molecules. The composition is acceptable if it does not 
appreciably cause irritations to the organism administered the composition. 

The term "suitable buffered solution" refers to an aqueous preparation of a 
molecule that comprises a salt that can control the pH of the solution at low 
concentrations. Because the salt exists at low concentrations, the salt preferably does not 
alter the function of cells. 

25 In another aspect, the invention concerns methods that identify and use one or 

more molecules that induce lineage specific development in a cell line, most preferably a 
stem cell line. 
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In certain embodiments, molecules so identified can the be used to induce 
lineage-specific development in one or more cells, preferably stem cells or stem cell 
lines, that might otherwise be incapable of such development. 

In preferred embodiments, molecules that induce lineage specific development in 
a cell line are identified by: contacting a stem cell line known to be capable of 
differentiation into a specific cell type with one or more molecules to provide a treated 
cell line; and determining the capability of the treated cell line to differentiate into a 
specific cell type. In particularly preferred embodiments, the capability of the treated cell 
line to differentiate into the cell type of interest is determined by comparing a plurality of 
nucleic acid molecules obtained from one or more treated cells to a gene expression 
database of the instant invention. 

The summary of the invention described above is not limiting and other features 
and advantages of the invention will be apparent from the following detailed description 
of the preferred embodiments, as well as from the claims. 

BRIEF DESCRIPTION OF THE TABLES 
Tables 1A and B illustrates data concerning the developmental competence of 59 

different nuclear donor cell lines. 

Table 2 illustrates EST sequences screened for differential expression in 

developmentally competent bovine embryos versus developmentally incompetent bovine 

embryos. 

BRIEF DESCRIPTION OF THE FIGURES 
Figure 1 illustrates comparisons of EG+ and ES- donor cell expression profiles, 

determined using cDNA microarray, differential display, and direct sequencing methods. 
Figure 2 illustrates immunoblot analysis of cultured EG+ and ES- donor cells. 
Figure 3 illustrates examples of differential display analyses comparing mRNA 

expression patterns in individual embryos prepared in vivo, or by nuclear transfer using 

EG+ and ES- donor cells. 
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Figure 4A illustrates differential display analysis comapring banding patterns of 5 
individual in vivo embryos, 6 individual IVF embryos, 5 individual NT embryos and the 
donor cell line (DC) used to reconstruct NT embryos. Arrows indicate bands present in 
all in vivo and at least 5 of 6 IVF produced embryos. Figure 4B shows a histogram 
5 indicating the percentage of bands shared with in vivo embryos. 

Figure 5 illustrates identical cDNA arrays probed with mRNA representations of 
a single NT embryo (A) and a single in vivo embryo (B). Spots enclosed by circles 
represent clones detected at high levels in a single in vivo embryo and a single NT 
embryo reconstructed using a competent donor cell line, but at low levels (or undetected) 
10 in single NT embryos reconstructed from incompetent donor cell lines and an unknown 
cell line. 

Figure 6 illustrates a profile of the cDNA clones used for microarray analysis. 

Figure 7 illustrates cluster analysis performed on individual embryos prepared by 
nuclear transfer using developmentally competent and incompetent donor cell lines, and 
15 embryos prepared by nuclear transfer using donor cells obtained from a cell line of 
unknown developmental competence. 

DETAILED DESCRIPTION OF THE INVENTION 
The present invention relates to materials and methods for evaluating and 
affecting the molecular events associated with cellular differentiation and 

20 reprogramming, and, in particular, for evaluating and affecting molecular events related 
to developmental competence and lineage-specific development. The invention provides 
numerous advantages over methods currently in use. For example, the methods described 
herein can dramatically increase the number of developmentally competent nuclear donor 
cells, oocytes, and embryos available. The methods described herein can also 

25 dramatically increase the efficiency of nuclear transfer procedures by identifying those 
nuclear donor cells, oocytes, and embryos most likely to result in successful live births, 
resulting in an increase in the number of viable embryos, fetuses, and live births, 
including transgenic embryos, fetuses, and animals. Moreover, the methods described 
herein can also dramatically increase the efficiency of nuclear transfer procedures by 

30 identifying techniques, such as oocyte and embryo maturation, oocyte activation, oocyte 



48 



enucleation, timing of implantation, and maternal care most likely to result in successful 
live births. 

As discussed herein, embryos produced by the methods described herein can be 
used in recloning procedures. Recloned embryos produced by such methods can exhibit 
enhanced developmental competence compared to embryos produced by a single round 
of nuclear transfer. In addition, recloning can enhance the efficiency of preparing 
transgenic embryos, fetuses and/or animals using gene targeting methods. Similarly, fetal 
cells (e.g., primordial germ cells) can be used as nuclear donor cells in multiple rounds of 
nuclear transfer for gene targeting methods. Following one or more rounds of nuclear 
transfer and genetic manipulation, cells obtained from the resulting embryos, fetuses, or 
animals exhibiting a gene targeting event (such as a knockout or a gene replacement) may 
be particularly useful as cell-based therapeutics. 

Moreover, the materials and methods described herein can increase the efficiency 
at which cells, and particularly stem cells, can be induced to differentiate into a specific 
cell lineage. Particularly when coupled with the ability to perform gene targeting with 
increased efficiency, the instant methods can greatly foster development of cell-based 
therapeutics. 

I. Obtaining and Using Tissue-Specific and Developmentally-Specific Marker 
Genes and Sequences 

The instant invention describes methods to evaluate molecular events associated 
with cellular reprogramming and differentiation. The tissue-specific and 
developmentally-specific marker molecules described by the instant invention can be any 
molecules that are expressed differentially as cells undergo reprogramming to a 
developmentally competent state, or as cells commit to a specific differentiation pathway. 
Preferably, such marker molecules are nucleic acid molecules, such as mRNAs, or 
cDNAs obtained therefrom; however, downstream products of these nucleic acids, such 
as proteins resulting from translation of mRNAs, or products produced by those proteins, 
can also be associated with cellular reprogramming and differentiation by techniques well 
known to the skilled artisan. 
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A. Expressed Sequence Tags . 

Methods for identifying and isolating expressed sequence tags are well known to 
the ordinarily skilled artisan. mRNAs, or cDNAs prepared therefrom, are preferred as a 
source of expressed sequence tags, as these molecules represent the expressed subset of 
genomic nucleic acid sequences. Preferably, full length or partial length cDNA clones 
can be prepared from one or more cells, embryos, fetuses, tissues, or animals by methods 
such as those described in Sambrook, et al, 1989, Molecular Cloning: A Laboratory 
Manual, Second Edition, Cold Spring Harbor Press, Plainview, NY; and Innis, et 
al, 1990, PCR Protocols: A Guide To Methods And Applications, Academic Press, San 
Diego, CA. If necessary, RNA molecules that are present in only low abundance can be 
amplified by methods well known to those of skill in the art. See, e.g., Innis, et al., 1990. 

B. Identifying Differentially Expressed Nucleic Acid Molecules 

Tissue-specific and developmentally-specific nucleic acid molecules can be 
identified by comparing the mRNA or cDNA populations obtained from cells in two 
different differentiation or developmental states. Numerous methods are known to the 
skilled artisan for identifying commonly expressed and differentially expressed nucleic 
acid molecules. For example, northern analysis, nucleic acid sequencing, and SI nuclease 
protection assays can be used to quantitate relative gene expression levels. Preferably, 
relative copy numbers of target nucleic acids can be determined as described in U.S. 
Patent No. 5,830,645, issued to Pinkel et al on November 3, 1998, entitled "Comparative 
Fluorescence Hybridization to Nucleic Acid Arrays;" gene subtraction methods and 
differential display methods can identify sequences differeing in or common to two 
nucleic acid populations as described in U.S. Patent No. 5,436,142, issued to Wigler et al. 
on July 25, 1995, entitled "Methods for Producing Probes Capable of Distingushing 
Variant Genomic Sequences," Liang and Pardee, 1997, Meth. Mol. Biol 85: 3-11; and 
U.S. Patent No. 5,935,788, issued to Burmer et al on August 10, 1999, entitled 
"Subtractive Hybridization Techniques for Identifying Differentially Expressed and 
Commonly Expressed Nucleic Acid;" and differential display PCR or RT-PCR can 
identify sequences differeing in or common to two nucleic acid populations as described 
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in U.S. Patent 5,773,213, issued to Gullans et al on June 30, 1998, entitled "Method for 
Conducting Sequential Nucleic Acid Hybridization Techniques." Each of the references 
cited in this section are hereby incorporated by reference in their entirety, including all 
figures, tables, and claims. 

C. Hybridization Supports 

Nucleic acid hybridization techniques, such as those described herein, can be 
performed by methods that are well known to the ordinarily skilled artisan. See, e.g., 
Sambrook, et al, 1989, Molecular Cloning: A Laboratory Manual, Second Edition, Cold 
Spring Harbor Press, Plainview, NY; and U.S. Patent No. 5,215,882, issued to Bahl et al 
on June 1, 1993, entitled "Method of Immobilizing Nucleic Acid on a Solid Surface For 
Use In Nucleic Acid Hybridization Assays." These methods can typically rely on affixing 
a test nucleic acid on a solid surface, such as cellulose or nylon papers or membranes or 
glass slides, which acts as a support for the hybridization assay. Numerous hybridization 
supports are known in the art. Particularly preferred hybridization supports are polymer 
beads and dipsticks, such as those described in U.S. Patent No. 5,667,976, issued to Van 
Ness et al on September 16, 1997, entitled "Solid Supports for Nucleic Acid 
Hybridization Assays;" and nucleic acid arrays, macroarrays, and microarrays, such as 
those described in U.S. Patent No. 5,861,242, issued to Chee et al on January 19, 1999, 
entitled "Array of Nucleic Acid Probes on Biolological Chips For Diagnosis of HIV and 
Methods of Using Same;" and U.S. Patent No. 6,004,755, issued to Wang on December 
21, 1999, entitled "Quantitative Microarray Hybridization Assays." Each of the 
references cited in this section are hereby incorporated by reference in their entirety, 
including all figures, tables, and claims. 

D. Correlating Differentially Expressed Nucleic Acid Molecules to Cellular 
Reprogramming 

The expression patterns of tissue-specific and developmentally-specific marker 
molecules can be analyzed to determine their correlation to characteristics such as 
developmental competence or incompetence, or to the ability to differentiate along a 
given lineage, using techniques well known to the skilled artisan. For example, Pearson 
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correlation, as described in Golub et al, 1999, Science 286: 531-7; hierarchical clustering 
as described in (Iyer et. al, '99) ; and Euclidian distance analysis as described in Golub et 
ah, 1999, Science 286: 531-7 can be used to predict which marker molecules are most 
closely related to a given characteristic. 

Preferably, neighbor analysis as described in Golub et al., 1999, Science 286: 
531-7, can be used to identify an idealized expression pattern that predicts a given 
characteristic. In this method, differences between classes relative to the standard 
deviation with each class are considered. Each gene or EST is represented by an 
expression vector e g =(e gi , e g2 , e g3 ,...,e gs ), where e g i denotes the log expression level of 
gene g in the i th sample, for a total of s samples on two classes. The statistic P(g,c)=[|ii(g) 
- M2(g)]/[cTi(g) + cr 2 (g)], where ja k (g) and a k (g) denote the mean and standard deviation of 
the log expression levels of gene g across Sk samples in class k relates to the degree of 
correlation between a gene or EST and a given characteristic. Large values of (P(g,c)) 
indicate a strong correlation, while low values indicate a weak correlation, while the sign 
indicates in which class the gene or EST is more strongly expressed. 

Finally, the observed correlations are examined by neighbor analysis to determine 
whether the density of genes correlated with a given characteristic is greater than would 
be predicted by chance. 

E. Identifying Differentially Expressed Protein Markers 

Tissue-specific and developmentally-specific nucleic acid molecules can be 
identified and characterized by various protein biochemistry techniques known to the 
skilled artisan, including immunoblotting, competitive or noncompetitive immunoassay, 
and immunoprecipitation, and by various nonimmunological methods such as analytical 
centrifiigation, amino acid analysis, sequencing, 1- and 2-dimensional electrophoresis 
(including both native and denaturing conditions such as SDS-PAGE), chromatography, 
peptide mapping, nuclear magnetic resonance, electron crystallography, and X-ray 
crystallography. See generally, Deutscher, ed., 1990, Methods in Enzymology, Volume 
182, Academic Press, San Diego, CA. Particularly preferred methods, comprised under 
the general heading of "proteomics," and including 2-dimensional electrophoresis 
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coupled with mass spectroscopy, particularly MALDI-TOF mass spectroscopy, can 
provide insights into gene expression beyond the mRNA level, including 
posttranslational modifications that cannot be predicted based solely on a nucleic acid 
sequence. See, e.g., VanBogelen et al, 1999, Electrophoresis 20: 2149-59; 
5 Hatzimanikatis et al, 1999, Biotech. Prog. 15: 312-8; and Blackstock and Weir, 1999, 
Trends Biotech. 17:121-7 

II. Nuclear Transfer Procedures 

Nuclear transfer procedures, i.e., methods in which a full complement of nuclear 
DNA is introduced from one cell into a second, enucleated, cell are well known to a 
person of ordinary skill in the art. See, U.S. Patent No. 4,994,384 to Prather et al, entitled 
"Multiplying Bovine Embryos," issued on February 19, 1991; U.S. Patent No. 5,057,420 
to Massey, entitled "Bovine Nuclear Transplantation," issued on October 15, 1991; U.S. 
Patent No. 5,994,619, issued on November 30, 1999 to Stice et al, entitled "Production 
of Chimeric Bovine or Porcine Animals Using Cultured Inner Cell Mass Cells; U.K. 
Patents Nos. GB 2,318,578 GB 2,331,751, issued on January 19, 2000 to Campbell et al 
and Wilmut et al, respectively, entitled "Quiescent Cell Populations For Nuclear 
Transfer"; and U.S. Patent No. 6,01 1,197 to Strelchenko et al, entitled "Method of 
Cloning Bovines Using Reprogrammed Non-Embryonic Bovine Cells," issued on 
January 4, 2000, each of which are hereby incorporated by reference in its entirety 
including all figures, tables and drawings. 

A. Nuclear Donors 

Nuclear donor material used to establish a mammalian nuclear transfer embryo 
can be obtained from a variety of cell types, including cultured and non-cultured cells 
isolated from an embryo arising from the union of two gametes in vitro or in vivo; 
25 cultured and non-cultured pluripotent cells, such as embryonic stem cells (ES cells) 

arising from cultured embryonic cells (e.g., pre-blastocyst cells and inner cell mass cells); 
cultured and non-cultured cells arising from inner cell mass cells isolated from embryos; 
cultured and non-cultured pre-blastocyst cells; cultured and non-cultured fetal cells; 
cultured and non-cultured primordial germ cells; cultured and non-cultured germ cells 
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(e.g., embryonic germ cells); cultured and non-cultured somatic cells isolated from an 
animal or fetus; cultured and non-cultured cumulus cells; cultured and non-cultured 
amniotic cells; cultured and non-cultured fetal fibroblast cells; cultured and non-cultured 
genital ridge cells; cultured and non-cultured differentiated cells; cultured and non- 
cultured cells in a synchronous population; cultured and non-cultured cells in an 
asynchronous population; cultured and non-cultured serum-starved cells; cultured and 
non-cultured permanent cells; and cultured and non-cultured totipotent cells. 

Particularly preferred mammalian nuclear donor cells are canids, felids, murids, 
leporids, mustelids, ursids, human and non-human primates, ungulates, ovids, suids, 
equids, bovids, caprids, and cervids. While pluripotent nuclear donor cells can typically 
give rise to the cloned embryos of the invention, a totipotent nuclear donor cell is 
generally preferable. For nuclear transfer techniques, a donor cell may be separated from 
a growing cell mass, isolated from a primary cell culture, and/or isolated from a cell line. 
An entire cell may be placed in the perivitelline space of a recipient oocyte or may be 
directly injected into a recipient oocyte by aspirating the nuclear donor into a needle or a 
Piezo drill, placing the needle/drill tip into a recipient oocyte, releasing the nuclear donor 
and removing the needle without significantly disrupting the plasma membrane of the 
oocyte. Also, a nucleus (e.g., a karyoplast) may be isolated from a nuclear donor and 
placed into the perivitelline space of a recipient oocyte or may be injected directly into a 
recipient oocyte, for example. 

A variety of methods for culturing nuclear donor cells exist in the art. See, e.g., 
Culture of Animal Cells: a manual of basic techniques (3rd edition), 1994, Freshney 
(ed.), Wiley-Liss, Inc.; Cells: a laboratory manual (vol. 1), 1998), Spector, Goldman, 
Leinwand (eds.), Cold Spring Harbor Laboratory Press; and Animal Cells: culture and 
media, 1994, Darling & Morgan, John Wiley and Sons, Ltd., each of which is 
incorporated herein by reference in its entirety including all figures, tables, and drawings. 

B. Transgenic Nuclear Donor Cells 

Materials and methods readily available to a person of ordinary skill in the art can 
be utilized to convert the nuclear donor cells of the invention (e.g., amniotic cells and 
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follicular cells) into transgenic cells. Once nuclear DNA is modified in a nuclear donor 
cell, embryos, fetuses, and animals arising from these cells can also comprise the 
modified nuclear DNA. Hence, materials and methods readily available to a person of 
ordinary skill in the art can be applied to nuclear donor cells to produce transgenic cloned 

5 and chimeric animals. See, e.g., EPO 264 166, entitled "Transgenic Animals Secreting 
Desired Proteins Into Milk"; WO 94/19935, entitled "Isolation of Components of Interest 
From Milk"; WO 93/22432, entitled "Method for Identifying Transgenic Pre- 
implantation Embryos"; WO 95/17085, entitled "Transgenic Production of Antibodies in 
Milk;" Hammer et ai, 1985, Nature 315: 680-685; Miller et a/., 1986, J. Endocrinology 

10 120: 481-488; Williams etal, 1992, J. Ani. Sci. 70: 2207-2111; Piedrahita et al. 9 1998, 
Biol. Reprod. 58: 1321-1329; Piedrahita et al. 9 1997, J. Reprod. Fert. (suppl.) 52: 245- 
254; and Nottle et al, 1997, J. Reprod. Fert. (suppl.) 52: 245-254, each of which is 
incorporated herein by reference in its entirety including all figures, drawings and tables. 

Methods for generating transgenic cells typically include (1) assembling a suitable 
15 DNA construct useful for inserting a specific DNA sequence into nuclear DNA of a cell; 
(2) transfecting the DNA sequence into cells; (3) allowing random insertion and/or 
homologous recombination to occur. A modification resulting from such a process may 
include insertion of a suitable DNA construct(s) into a target genome; deletion of DNA 
from a target genome; and/or mutation of a target genome. 



™7 20 DNA constructs can comprise a gene of interest as well as a variety of elements 

including regulatory promoters, insulators, enhancers, and repressors as well as elements 
for ribosomal binding to RNA transcribed from a DNA construct. DNA constructs can 
also encode ribozymes and anti-sense DNA and/or RNA. Moreover, DNA constructs can 
comprise a selection element, such as a gene for drug selection of transformants. These 
25 examples are well known to a person of ordinary skill in the art and are not meant to be 
limiting. 

Due to effective recombinant DNA techniques available in conjunction with DNA 
sequences for regulatory elements and genes readily available in data bases and the 
commercial sector, a person of ordinary skill in the art can readily generate a DNA 
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construct appropriate for establishing transgenic cells using materials and methods 
described herein. For example, transfection techniques are well known to a person of 
ordinary skill in the art and materials and methods for carrying out transfection of DNA 
constructs into cells are commercially available. For example, materials that can be used 
5 to transfect cells with DNA constructs are lipophilic compounds, such as Lipofectin™, 
Superfect™, LipoTAXI™, and CLONfectin™. Particular lipophilic compounds can be 
induced to form liposomes for mediating transfection of the DNA construct into the cells. 
In addition, cationic based transfection agents that are known in the art can be utilized to 
transfect cells with nucleic acid molecules (e.g., calcium phosphate precipitation, DEAE- 
10 dextran, polybrene, polyamine). Other techniques are known in the art that use protein- 
based or amphipathic polyamines as transfection reagents. Also, electroporation 
techniques known in the art can be utilized to translocate nucleic acid molecules into 
cells. Furthermore, particle bombardment techniques known in the art can be utilized to 
58 introduce exogenous DNA into cells. Target sequences from a DNA construct can be 

m 15 inserted into specific regions of nuclear DNA by rational design of a DNA construct. 
r » Such design techniques and methods are well known to a person of ordinary skill in the 

y art. See, U.S. Patent 5,633,067, "Method of Producing a Transgenic Bovine or 

h Transgenic Bovine Embryo," DeBoer et al, issued May 27, 1997; U.S. Patent 5,612,205, 

rt=j 

"Homologous Recombination in Mammalian Cells," Kay et al, issued March 18, 1997; 

u 

m 20 and PCT publication WO 93/22432, "Method for Identifying Transgenic Pre- 
p[ Implantation Embryos," each of which is incorporated herein by reference in its entirety, 

including all figures, drawings, and tables. Once a desired DNA sequence is inserted into 
the nuclear DNA of a cell, the location of an insertion region as well as the frequency 
with which the desired DNA sequence has inserted into the nuclear genome can be 
25 identified by methods well known to those skilled in the art. 

Once a transgene or transgenes are inserted into nuclear DNA of a nuclear donor 
cell, that cell can be used for cloning a transgenic animal. A description of embodiments 
related to transgenic animals are described in further detail hereafter. 

i. Diseases and Parasites 
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Desired DNA sequences can be inserted into nuclear DNA of a cell to enhance the 
resistance of a cloned transgenic animal to particular parasites, diseases, and infectious 
agents. Examples of parasites include worms, flies, ticks, and fleas. Examples of 
infectious agents include bacteria, fungi, and viruses. Examples of diseases include 
5 Atrophic rhinitis, Cholera, Leptospirosis, Pseudorabies, Pasturellosis, and Brucellosis. 
These examples are not limiting and the invention relates to any disease or parasite or 
infectious agent known in the art. See, e.g., Hagan & Bruners Infectious Diesases of 
Domestic Animals (7th edition), Gillespie & Timoney, copyright 1981, Cornell 
University Press, Ithaca NY. 

A transgene can confer resistance to a particular parasite or disease by completely 
abrogating or partially alleviating symptoms of the disea^)or parasitic condition, or by 
producing a protein which controls the parasite or disease. 

ii. Elements of DNA Constructs and Production of DNA Constructs 

A wide variety of transcriptional and translational regulatory sequences may be 
inserted into nuclear DNA of a nuclear donor cell. Transcriptional and translational 
regulatory signals may be derived from viral sources, such as adenovirus, bovine 
papilloma virus, cytomegalovirus, simian virus, or the like, whereas the regulatory 
signals can be associated with a particular gene sequence having a potential for high 
levels of expression. Additionally, promoters from mammalian expression products, such 
as actin, casein, alpha-lactalbumin, uroplakin, collagen, myosin, and the like, may be 
employed. Transcriptional regulatory signals may be selected which allow for repression 
or activation, so that expression of a gene product can be modulated. Of interest are 
regulatory signals which can be repressed or initiated by external factors such as 
chemicals or drugs. These examples are not limiting and the invention relates to any 
regulatory elements. Other examples of regulatory elements are described herein. 

iii. Examples of Preferred Recombinant Products 

A variety of proteins and polypeptides can be encoded by a gene harbored within 
a DNA construct suitable for creating transgenic cells. Those proteins or polypeptides 
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include hormones, growth factors, enzymes, clotting factors, apolipoproteins, receptors, 
drugs, pharmaceuticals, bioceuticals, nutraceuticals, oncogenes, tumor antigens, tumor 
suppressors, cytokines, viral antigens, parasitic antigens, bacterial antigens and 
chemically synthesized polymers and polymers biosynthesized and/or modified by 
chemical, cellular and/or enzymatic processes. Specific examples of these compounds 
include proinsulin, insulin, growth hormone, androgen receptors, insulin-like growth 
factor I, insulin-like growth factor II, insulin growth factor binding proteins, epidermal 
growth factor, TGF-a, TGF-p, dermal growth factor, platelet derived growth factor 
(PDGF), angiogenesis factors (e.g., acidic fibroblast growth factor, basic fibroblast 
growth factor, and angiogenin), angiogenesis inhibitors (e.g., endostatin and angiostatin), 
matrix proteins (Type IV collagen, Type VII collagen, laminin), oncogenes (ras, fos, 
myc, erb, src, sis, jun), E6 or E7 transforming sequence, p53 protein, cytokine receptor, 
IL-1, IL-6, IL-8, IL-2, a, P, or y IFN, GMCSF, GCSF, viral capsid protein, and proteins 
from viral, bacterial and parasitic organisms. Other specific proteins or polypeptides 
which can be expressed include: phenylalanine hydroxylase, a- 1 -antitrypsin, cholesterol- 
7p-hydroxylase, truncated apolipoprotein B, lipoprotein lipase, apolipoprotein E, apolipo- 
protein Al, LDL receptor, scavenger receptor for oxidized lipoproteins, molecular 
variants of each, VEGF, and combinations thereof. Other examples are antibodies 
(monoclonal or polyclonal), antibody fragments, clotting factors, apolipoproteins, drugs, 
tumor antigens, viral antigens, parasitic antigens, monoclonal antibodies, and bacterial 
antigens. One skilled in the art readily appreciates that these proteins belong to a wide 
variety of classes of proteins, and that other proteins within these classes or outside of 
these classes can also be used. These are only examples and are not meant to be limiting 
in any way. 

It should also be noted that the genetic material which is incorporated into the 
cells from DNA constructs includes (1) nucleic acid sequences not normally present in 
target cells; (2) nucleic acid molecules which are normally present in target cells but not 
expressed at physiological significant levels; (3) nucleic acid sequences normally present 
in target cells and normally expressed at physiological desired levels; (4) other nucleic 
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acid sequences which can be modified for expression in target cells; and (5) any 
combination of the above. 

In addition, DNA constructs may become incorporated into nuclear DNA of cells, 
where incorporated DNA can be transcribed into ribonucleic acid molecules that can 
cleave other RNA molecules at specific regions. Ribonucleic acid molecules which can 
cleave RNA molecules are referred to in the art as ribozymes. Ribozymes are themselves 
RNA molecules. Ribozymes can bind to discrete regions on a RNA molecule, and then 
specifically cleave a region within that binding region or adjacent to the binding region. 
Ribozyme techniques can thereby decrease the amount of polypeptide translated from 
formerly intact message RNA molecules. 

Furthermore, DNA constructs can be incorporated into nuclear DNA of cells and 
when transcribed produce RNA that can bind to both specific RNA or DNA sequences. 
Nucleic acid sequences can be utilized in anti-sense techniques, where nucleic acids bind 
to a message (mRNA) in order to block translation. Anti-sense techniques can thereby 
block or partially block the synthesis of particular polypeptides in cells. 

C. Recipient Cells 

A recipient cell is a cell into which the nuclear donor is inserted. Preferably, the 
recipient cell is enucleated, i.e., the recipient cell nucleus chromosomal material is 
removed or inactivated. A recipient cell is preferably an oocyte with a portion of its 
ooplasm removed, where the removed ooplasm comprises the oocyte nucleus genetic 
material. Enucleation techniques are well known to a person of ordinary skill in the art, as 
described hereafter. Other recipient cells, e.g., a two cell enucleated embryo, are known 
to the ordinarily skilled artisan. A recipient cell can also be rendered "functionally 
enucleated," for example by ultraviolet irradiation. See, e.g., Bradshaw et al (1995), 
Molecular Reproduction and Development 41 :503-12. 

i. Isolation of Oocytes 

Oocytes can be isolated from oviducts and/or ovaries of live animals by oviductal 
recovery procedures or transvaginal oocyte recovery procedures well known in the art. 
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Furthermore, oocytes can be isolated from deceased animals. For example, ovaries can be 
obtained from abattoirs and oocytes can be aspirated from these ovaries. Oocytes can also 
be isolated from ovaries of a recently sacrificed animal or when an ovary has been frozen 
and/or thawed. Oocytes may be isolated from ovarian follicles at any stage of 
development, including primordial follicles, primary follicles, secondary follicles, 
growing follicles, vesicular follicles, maturing follicles, mature follicles, and graafian 
follicles. Moreover, oocytes can be isolated from follicles which are obtained from 
animals, and which are grown and matured in culture. Materials and methods for 
isolating oocytes from various developmental stages of ovarian follicles are known to 
those skilled in the art. See, e.g., Laboratory Production of Cattle Embryos, 1994, Ian 
Gordon, CAB International; Anatomy and Physiology of Farm Animals (5th ed.), 1992, 
R.D. Frandson and T.L. Spurgeon, Lea & Febiger, each of which is incorporated herein 
by reference in its entirety including all figures, drawings, and tables. 

In preferred embodiments, the recipient oocyte is a mammalian oocyte. 
Particularly preferred are canid, felid, murid, leporid, mustelid, human and non-human 
primate, ungulate, ovid, suid, equid, bovid, caprid, and cervid recipient oocytes. A 
nuclear donor cell and a recipient oocyte may be isolated from an animal of the same 
species or different species. For example, a porcine cumulus cell can be inserted into a 
porcine enucleated oocyte. Alternatively, a wild boar cumulus cell can be inserted into a 
domesticated porcine oocyte. Any nuclear donor/recipient oocyte combinations are 
envisioned by the invention. Preferably a nuclear donor and recipient oocyte are isolated 
from the same species. Xenospecific NT techniques can be utilized to produce cloned 
animals that are endangered or extinct. 

Oocytes can be activated by electrical and/or non-electrical means before, during, 
and/or after a nuclear donor is introduced to recipient oocyte. For example, an oocyte can 
be placed in a medium containing one or more components suitable for non-electrical 
activation prior to fusion with a nuclear donor. Also, a cybrid can be placed in a medium 
containing one or more components suitable for non-electrical activation. Activation 
processes are discussed in greater detail hereafter. 
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ii. Oocyte Maturation 

Oocytes and cumulus cell/oocyte, complexes can be matured in vivo, and more 
preferably, can be matured in an in vitro environment. The length of time oocytes is 
matured can vary, depending upon species. In preferred embodiments, oocytes can be 
matured for (1) greater than about 10 hours; (2) greater than about 20 hours; (3) greater 
than about 24 hours; (4) greater than about 30 hours; (5) greater than about 40 hours; (6) 
greater than about 50 hours; (7) greater than about 60 hours (8) greater than about 72 
hours; (9) greater than about 80 hours; (10) greater than about 90 hours; and (11) greater 
than about 100 hours. The term "about" with respect to oocyte maturation refers to plus 
or minus 5 hours. 

A variety of media well known to a person of ordinary skill in the art can be used 
for maturing oocytes in vitro. See, e.g., (i) Aim & Hinrichs, 1996, J. Reprod. Fert. 107: 
215-220 and Aim & Torner, 1994, Theriogenology 42: 345-349 for equine oocytes; (ii) ; 
Ledda et aL, 1997, Journal of Reproduction and Fertility 109:73-78; Byrd et aL, 1997, 
Theriogenology 47: 857-864; Wilmut et aL, 1997, Nature 385: 810-813; and LeGal, 
1996, Theriogenology 45: 1 177-1 for caprine and ovine oocytes; (iii) ; Lorenzo et aL, 
1996, Journal of Reproduction and Fertility 107:109-1 17 and Jelinkova et aL, 1994, 
Molecular Reproduction and Development 37:210-215 for leporidine oocytes; (iv) 
Nickson et aL, 1993, J. Reprod. Fert. (Suppl. 47): 231-240; Yamada et aL, 1993, J. 
Reprod. Fert. (Suppl. 47): 227-229; and Mahi &Yanagimachi, 1976, Journal of 
Experimental Zoology 196; 189-196 for canine oocytes; (v) Fukui et aL, 1991, 
Theriogenology 35: 499-512 and Pollard et aL, 1995, Theriogenology 43: 301 for 
cervidine oocytes; and (vi) Del Campo et aL, 1995, Theriogenology 43: 21-30 and Del 
Campo et aL, 1994, Theriogenology 41: 187 for camelid oocytes. One example of such a 
medium suitable for maturing oocytes in vitro is depicted in an exemplary embodiment 
described herein. Oocytes can be successfully matured in such a medium within an 
environment comprising 5% CO2 at 39°C. Oocytes may be cryopreserved and then 
thawed before placing the oocytes in maturation medium. Cryopreservation procedures 
for cells and embryos are well known in the art as discussed herein. 
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Components of an oocyte maturation medium can include molecules that arrest 
oocyte maturation. Examples of such components are 6-dimethylaminopurine (DMAP) 
and isobutylmethylxanthine (IBMX). IBMX has been reported to reversibly arrest 
oocytes, but the efficiencies of arrest maintenance are quite low. See, e.g., Rose-Hellkant 
5 and Bavister, 1996, Mol. Reprod. Develop. 44: 241-249. However, oocytes may be 
arrested at the germinal vesicle stage with a relatively high efficiency by incubating 
oocytes at 31 °C in an effective concentration of IBMX. Preferably, oocytes are incubated 
the entire time that oocytes are collected. Concentrations of IBMX suitable for oocyte 
maturation are 0.01 mM to 20 mM IBMX, preferably 0.05 mM to 10 mM IBMX, and 
10 more preferably about 0.1 mM IBMX to about 0.5 mM IBMX, and most preferably 0.1 
mM IBMX to 0.5 mM IBMX. The exemplary oocyte maturation procedures are not 
meant to be limiting and the invention relates to any oocyte maturation procedure known 
p to a person of ordinary skill in the art. 

^ D. Nuclear Transfer 

y* 15 A nuclear donor can be translocated into a nuclear acceptor, preferably an oocyte, 

most preferably an enucleated oocyte, using a variety of materials and methods that are 
well known to a person of ordinary skill in the art. In one example, a nuclear donor may 
be directly injected into a recipient oocyte. This direct injection can be accomplished by 
gently pulling a nuclear donor into a needle, piercing a recipient oocyte with that needle, 
20 releasing the nuclear donor into the oocyte, and removing the needle from the oocyte 
without significantly disrupting its membrane. Appropriate needles can be fashioned 
from glass capillary tubes, as defined in the art and specifically by publications 
incorporated herein by reference. 

In another example, at least a portion of plasma membrane from a nuclear donor 
25 and recipient oocyte can be fused together by utilizing techniques well known to a person 
of ordinary skill in the art. See, Willadsen, 1986, Nature 320:63-65, hereby incorporated 
herein by reference in its entirety including all figures, tables, and drawings. Typically, 
lipid membranes can be fused together by electrical and chemical means, as defined 
previously and in other publications incorporated herein by reference. 
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Examples of non-electrical means of cell fusion involve incubating cybrids in 
solutions comprising polyethylene glycol (PEG), and/or Sendai virus. PEG molecules of 
a wide range of molecular weight can be utilized for cell fusion. 

Processes for fusion that are not explicitly discussed herein can be determined 
without undue experimentation. For example, modifications to cell fusion techniques can 
be monitored for their efficiency by viewing the degree of cell fusion under a 
microscope. The resulting cybrid can then be cloned and identified as totipotent by the 
methods described below for identifying totipotent cells, which can include tests for 
selectable markers and/or tests for developing an animal. 

E. Activation 

Examples of electrical processes for activation are well known in the art. 
Although electrical pulses are sometimes sufficient for stimulating cell activation, other 
non-electrical means for activation are useful and are often necessary for proper 
activation of a cell. Electrical and non-electrical activation may be used separately, or 
may be used together for activating a cell. Chemical materials and methods useful for 
non-electrical activation are described below in other preferred embodiments of the 
invention. When two or more chemical components are introduced to a cell for activating 
the cell, the components can be added simultaneously or individually in steps. 

Examples of components that are useful for non-electrical activation include 
ethanol; inositol trisphosphate (EP3); divalent ions (e.g., addition of Ca2+ and/or Sr2+); 
microfilament inhibitors (e.g., cytochalasin B); ionophores for divalent ions (e.g., the 
Ca2+ ionophore ionomycin); protein kinase inhibitors (e.g., 6-dimethylaminopurine 
(DMAP)); protein synthesis inhibitors (e.g., cyclohexamide); phorbol esters such as 
phorbol 12-myristate 13-acetate (PMA); and thapsigargin. It is also known that 
temperature change and mechanical techniques are also useful for non-electrical 
activation. The invention includes any activation techniques known in the art. See, e.g., 
U.S. Patent No. 5,496,720, entitled "Parthenogenic Oocyte Activation," issued on March 
5, 1996, Susko-Parrish et al, and Wakayama et ai, 1998, Nature 394: 369-374, each of 
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which is incorporated herein by reference in its entirety, including all figures, tables, and 
drawings. 

Examples of preferred protein kinase inhibitors are protein kinase A, G, and C 
inhibitors such as 6-dimethylaminopurine (DMAP), staurosporin, 2-aminopurine, 
sphingosine. Tyrosine kinase inhibitors may also be utilized to activate cells. 

Preferred methods for activating cells are depicted in exemplary embodiments 
described herein. Activation materials and methods that are not explicitly discussed 
herein can be identified by modifying specified conditions defined in exemplary 
protocols described hereafter and in U.S. Patent No. 5,496,720. 

Activation efficiency and totipotency that result from any modifications of 
activation procedures can be identified by methods described herein. Methods for 
identifying totipotent embryos can include one or more tests, such as (a) identifying 
specific markers for totipotent cells in embryos, and (b) by determining whether embryos 
are totipotent by allowing them to develop into an animal. Therefore, the invention 
relates to any modifications to activation procedures described herein even though these 
modifications may not be explicitly stated herein. 

F. Manipulation of Embryos, Fetuses, and Animals Resulting from Nuclear 
Transfer 

An embryo resulting from a NT process can be manipulated in a variety of 
manners. The invention relates to cloned embryos, fetuses, and animals that arise from at 
least one NT. Two or more NT procedures may be performed to enhance nuclear transfer 
efficiency of totipotent embryo, fetus, and animal production and/or placental 
development. Incorporating two or more NT cycles into methods for cloned embryos, 
fetuses, and animals can provide further advantages. For example, incorporating multiple 
NT procedures provides a method for multiplying the number of cloned embryos, fetuses, 
and animals. Moreover, gene targeting methods require that both copies of a given gene 
in a diploid cell be targeted in order to knock out or replace the gene. Such methods may 
require two or more NT procedures in order to efficiently target the gene. The skilled 
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artisan will understand that the methods required for such manipulations will vary, 
depending on the species of interest. 

When multiple NT procedures are utilized for formation of a cloned embryo, 
fetus, or animal, oocytes that have been matured for any period of time can be utilized as 
recipients in the first, second or subsequent NT procedures. For example, if a first NT and 
then a second NT are performed, the first NT can utilize an oocyte that has been matured 
for about 53 hours as a recipient and the second NT may utilize an oocyte that has been 
matured for less than about 53 hours as a recipient. Alternatively, the first NT may utilize 
an oocyte that has been matured for about 53 hours as a recipient and the second NT may 
utilize an oocyte that has been matured for greater than about 53 hours as a recipient for a 
two-cycle NT regime. In addition, both NT cycles may utilize oocytes that have been 
matured for about 53 hours as recipients, both NT cycles may utilize oocytes that have 
been matured for less than about 53 hours as recipients, and both NT cycles may utilize 
oocytes that have been matured for greater than about 53 hours as recipients in a two- 
cycle NT regime. 

For NT techniques that incorporate two or more NT cycles, one or more of the NT 
cycles may be preceded, followed; and/or carried out simultaneously with an activation 
step. As defined previously herein, an activation step may be accomplished by electrical 
and/or non-electrical means as defined herein. An activation step may also be carried out 
at the same time as a NT cycle (e.g., simultaneously with the NT cycle) and/or an 
activation step may be carried out prior to a NT cycle. Cloned embryos resulting from a 
NT cycle can be (1) disaggregated or (2) allowed to develop further. 

If embryos are disaggregated, the disaggregated embryonic derived cells can be 
utilized to establish cultured cells. Any type of embryonic cell can be utilized to establish 
cultured cells. These cultured cells are sometimes referred to as embryonic stem cells or 
embryonic stem-like cells in the scientific literature. Embryonic stem cells can be derived 
from early embryos, morulae, and blastocyst stage embryos. Multiple methods are known 
to a person of ordinary skill in the art for producing cultured embryonic cells. These 
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methods are enumerated in specific references previously incorporated by reference 
herein. 

If embryos are allowed to develop into a fetus in utero, or a live-born animal, cells 
isolated from that fetus or animal can be utilized to establish cultured cells. In preferred 
embodiments, primordial germ cells, genital ridge cells, and fetal fibroblast cells can be 
isolated from a fetus. Similarly, a variety of somatic cells or germ cells can be isolated 
form a live-born animal. Such cultured cells can be established by utilizing culture 
methods well known to a person of ordinary skill in the art. Such methods are enumerated 
in publications previously incorporated herein by reference and are discussed herein. 

Cloned embryos resulting from NT can also be manipulated by cryopreserving 
and/or thawing such embryos. See, e.g. , Nagashima et aL, 1989, Japanese J. Anim. 
Reprod. 35: 130-134 and Feng et al., 1991, Theriogenology 35: 199, each of which is 
incorporated herein by reference in its entirety including all tables, figures, and drawings. 
Other embryo manipulation methods include in vitro culture processes; performing 
embryo transfer into a maternal recipient; disaggregating blastomeres for NT processes; 
disaggregating blastomeres or inner cell mass cells for establishing cell lines for use in 
NT procedures; embryo splitting procedures; embryo aggregating procedures; embryo 
sexing procedures; and embryo biopsying procedures. Exemplary manipulation 
procedures are not meant to be limiting and the invention relates to any embryo 
manipulation procedure known to a person of ordinary skill in the art. 

G. Development of Cloned Embryos 

i. Culture of Embryos In Vitro 

Cloning procedures discussed herein provide an advantage of culturing cells and 
embryos in vitro prior to implantation into a recipient female. Methods for culturing 
embryos in vitro are described in detail herein. In addition, exemplary embodiments for 
media suitable for culturing cloned embryos in vitro are described hereafter. Feeder cell 
layers may or may not be utilized for culturing cloned embryos in vitro. Feeder cells are 
described previously and in exemplary embodiments hereafter. 
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ii. Development of Embryos In Vivo 

Cloned embryos can be cultured in an artificial or natural uterine environment 
after NT procedures. Moreover, cloned embryos can be cultured in vivo prior to, 
subsequent to, or in the absence of culture of the embryo in vitro. Examples of artificial 
5 development environments are being developed and some are known to those skilled in 
the art. Components of the artificial environment can be modified, for example, by 
altering the amount of a component or components and by monitoring the growth rate of 
an embryo. 

Methods for implanting embryos into the uterus of an animal are also well known 
in the art, as discussed previously. Preferably, developmental stage of the embryo(s) is 
correlated with the estrus cycle of an animal. 

Embryos from one species can be placed into a uterine environment in an animal 
from another species. For example it has been shown in the art that bovine embryos can 
develop in oviducts of sheep. Stice & Keefer, 1993, "Multiple generational bovine 
embryo cloning," Biology of Reproduction 48: 715-719. The invention relates to any 
combination of an embryo in any homospecific or xenospecific uterine environment. A 
xenospecific in utero development regime can allow for efficient production of cloned 
animals of an endangered species. For example, a wild boar embryo can develop in the 
uterus of a domestic porcine sow. 

Once an embryo is placed into the uterus of a recipient female, the embryo can 
develop to term. Alternatively, an embryo can be allowed to develop in the uterus and 
then can be removed at a chosen time. Surgical methods are well known in the art for 
removing fetuses from uteri before parturition. 

III. Materials and Methods for Oocyte Maturation, Oocyte Enucleation, Cell 
25 Activation, In Vitro Embryo Development, and Other Processes 

Where descriptions of oocyte maturation, oocyte enucleation, cell activation, in 
vitro embryo development, and other processes are described herein in relation to 
mammals in general, the following references provide additional descriptions of such 
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process for specific mammals. The following references are provided to aid the reader in 
understanding the invention and are not admitted to describe or constitute prior art to the 
present invention. With regard to suids, researchers have reported materials and methods 
for oocyte maturation, oocyte enucleation, cell activation, in vitro embryo development, 
5 and other processes. See, e.g., Grocholova et al, 1997, J. Exp. Zoology 277: 49-56; 
Schoenbeck et al, 1993, Theriogenology 40: 257-266; Prather et a/.,1989, Biology of 
Reproduction 41: 414-418; Prather et a/.,1991, Molecular Reproduction and 
Development 28: 405-409; Jolliff & Prather, 1997, Biol. Reprod. 56: 544-548; Mattioli et 
al,\99\, Molecular Reproduction and Development 30: 109-125; Terlouw et al, 1992, 
10 Theriogenology 37: 309; Prochazka et a/.,1992, J. Reprod. Fert. 96: 725-734; Funahashi 
et al, 1993, Molecular Reproduction and Development 36: 361-367; Prather et al, Bio. 
Rep. Vol. 50 Sup 1 : 282; Nussbaum et al, 1995, Molecular Reproduction and 
Development 41: 70-75; Funahashi et al, 1995, Zygote 3: 273-281; Wang et al, 1997, 
Biology of Reproduction 56: 1376-1382; Piedrahita et a/.,1989, Biology of Reproduction 
15 58: 1321-1329; Machaty et al,\991, Biology of Reproduction 57: 85-91; and Machaty et 
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With regard to bovids, researchers have reported materials and methods for 
oocyte maturation, oocyte enucleation, cell activation, in vitro embryo development, and 



□ other processes. See, e.g., U.S. Patents 5,453,357 and 5,670,372, entitled "Pluripotent 

S- 3 20 Embryonic Stem Cells and Methods of Making Same," Hogan; Sims & First, 1993, 
M- Theriogenology 39:313; Keefer et al, 1994, Mol. Reprod. Dev. 38:264-268; U.S. Patent 

No. 4,994,384, "Multiplying Bovine Embryos," Prather et al; U.S. Patent No. 5,057,420, 
"Bovine Nuclear Transplantation," Massey & Willadsen; Delhaise et al, 1995, Reprod. 
Fert. Develop. 7:1217-1219; Lavoir 1994, J. Reprod. Dev. 37:413-424; PCT application 
25 WO 95/10599 entitled "Embryonic Stem Cell-Like Cells"; Stice et al., 1996, Biol. 
Reprod. 54: 100-110; Strelchenko, 1996, Theriogenology 45: 130-141; WO 97/37009, 
entitled "Cultured Inner Cell Mass Cell-Lines Derived from Ungulate Embryos," Stice 
and Golueke, published October 9, 1997; U.S. Patent No. 5,213,979, entitled "In vitro 
Culture of Bovine Embryos," First et al., May 25, 1993; U.S. Patent No. 5,096,822, 
30 entitled "Bovine Embryo Medium," Rosenkrans, Jr. et al, March 17, 1992; Seidel and 
Elsden, 1997, Embryo Transfer in Dairy Cattle, W.D. Hoard & Sons, Co., Hoards 

68 



Dairyman; Stice & Keefer, 1993, "Multiple generational bovine embryo cloning," 
Biology of Reproduction 48: 715-719; Wagoner et al, 1996, "Functional enucleation of 
bovine oocytes: effects of centrifugation and ultraviolet light," Theriogenology 46: 
279-284; Pieterse et al, 1988, "Aspiration of bovine oocytes during transvaginal 
ultrasound scanning of the ovaries," Theriogenology 30: 751-762; Saito et al, 1992, 
Roux's Arch. Dev. Biol. 201: 134-141; and U.S. Patent No. 5,496,720, entitled 
"Parthenogenic Oocyte Activation," March 5, 1996, Susko-Parrish et al. 

With regard to felids, researchers have reported materials and methods for oocyte 
maturation, oocyte enucleation, cell activation, in vitro embryo development, and other 
1 processes. See, e.g., Swanson et al., 1996, Molecular Reprod. Dev. 43: 298-305; 
Donoghue et al., 1996, J. Reprod. and Fertility 107: 53-58; Goritz et al., 1996, J. Reprod. 
and Fertility 106: 1 17-124; Hoffert et al., 1997, Molecular Reprod. Dev. 48: 208-215; 
Donoghue et al., 1990, Biology of Reprod. 43: 733-744; Wood etal, 1995, J. Reprod. 
Fertility 104: 315-323; Donoghue et al, 1992, Biology Reprod. 46: 972-980; Johnston et 
al, 1991, J. Reprod. Fert 92: 377-382; Luvoni etal, 1993, J. Reprod. Fert. Suppl. 47: 
203-207; Roth et al, 1997, Biology of Reprod. 57: 165-171; and Jewgenow, 1996, 
Theriogenology 45: 889-895. 

With regard to canids, researchers have reported materials and methods for oocyte 
maturation, oocyte enucleation, cell activation, in vitro embryo development, and other 
processes. See, e.g., Nickson et al, 1993, J. Reprod. Fert. (Suppl. 47): 231-240; Yamada 
et al, 1993, J. Reprod. Fert. (Suppl. 47): 227-229; Mahi &Yanagimachi, 1976, Journal of 
Experimental Zoology 196; 189-196; Yamada et al, 1992, Biology of Reproduction 46: 
853-858; Farstad et al, 1993, Journal of Reproduction and Fertility (Suppl. 47): 219-226; 
Bolamba et al, 1998, Theriogenology 49: 933-942; Durrant et al, 1998, Theriogenology 
49: 917-932; and Hewitt etal, 1998, Theriogenology 49: 1083-1101. 

With regard to equids, researchers have reported materials and methods for oocyte 
maturation, oocyte enucleation, cell activation, in vitro embryo development, and other 
processes. See, e.g., Aim & Hinrichs, 1996, J. Reprod. Fert. 107: 215-220; Aim & 
Torner, 1994, Theriogenology 42: 345-349; Hinrichs et al, 1993, Biol. Reprod. 48: 363- 
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370; Hinrichs et al, 1995, J. Reprod. Fert. 104: 149-1 56; Hinrichs et al, 1995, Biology 
of Reproduction Monograph 1: 319-324; and Dell'Aquila et al, 1997, Theriogenology 
47: 1139-1156. 

With regard to ovids and caprids, researchers have reported materials and 

5 methods for oocyte maturation, oocyte enucleation, cell activation, in vitro embryo 

development, and other processes. See, e.g., Willadsen, 1986, Nature 320: 63-66; 

Ruffing et al, 1993, Biology of Reproduction 48: 889-904; Smith & Wilmut, 1989, 

Biology of Reproduction 40: 1027-1035; McLaughlin et al, 1991, Theriogenology 35: 

240; Campbell et al., 1995, Theriogenology 43: 181; Cambell et al., 1996, 

10 Theriogenology 45: 286; Campbell et al., 1996, Nature 380: 64-66; Wilmut et al., 1997, 

Nature 385: 810-813; Ledda et al, 1997, Journal of Reproduction and Fertility 109:73- 

78; Byrd et al, 1997, Theriogenology 47: 857-864; Wilmut et al, 1997, Nature 385: 

Jg 810-813; LeGal, 1996, Theriogenology 45: 1 177-1; Pawshe et al, 1996, Theriogenology 

J 46: 971-982; Gall et al, 1993, Molecular Reproduction and Development 36: 500-506; 

ff! 15 Walker et al, 1996, Biology of Reproduction 55: 703-708; and Gardner et al, 1994, 
u 

_p Biology of Reproduction 50: 390-400. 

Uf 

^ With regard to murids, researchers have reported materials and methods for 

jli oocyte maturation, oocyte enucleation, cell activation, in vitro embryo development, and 

other processes. . See, e.g., Downs & Mastropolo, 1997, Mol. Reprod. Dev. 46: 551-566; 
20 Kim & Schuetz, 1991, Cell Tissue Res. 265: 105-1 12; Downs, 1995, Dev. Biol. 167: 502- 
512; Kito & Bavister; 1997, J. Reprod. Fert. 110: 35-46; Zhang & Rutledge, 1991, Mol. 
Reprod. Dev. 28: 292-296; Bos-Mickich & Whitingham, 1995, Mol. Reprod. Devel. 42: 
254-260; Cuthbertson, 1983, J. Exp. Zool. 226: 311-314; Shaw & Trounson, 1989, 
Gamete Res. 24: 269-279; Sakkas & Trounson, 1991, Reprod. Fert. Dev. 3: 99-108; Kito 
25 & Bavister, 1997, J. Reprod. Fert. 1 10: 35-46; Bavister, 1995, Human Reprod. Update 1 : 
91-148; Erbach et al, 1994, Biol. Reprod. 50: 1027-1033; and Ho et al, 1995, Mol. 
Reprod. Dev. 41: 232-238. 

With regard to leporids, researchers have reported materials and methods for 
oocyte maturation, oocyte enucleation, cell activation, in vitro embryo development, and 
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other processes. See, e.g., Kanka et aL, 199, Molecular Reproduction and Development 
43: 135-144; Lui et aL, 1996, Molecular Reproduction and Development 45: 157-162; 
Du et aL, 1995, Journal of Reproduction and Fertility 104: 219-223; Farrell & Foote, 
1995, Journal of Reproduction and Fertility 103: 127-130; Sofikitis etaL, 1996, Fertility 
and Sterility 65: 176-185; Adenot et aL, 1997, Molecular Reproduction and Development 
46: 325-336; Lorenzo et aL, 1996, Journal of Reproduction and Fertility 107:109-1 17; 
and Jelinkova et aL, 1994, Molecular Reproduction and Development 37:210-215. 

With regard to mustelids, researchers have reported materials and methods for 
oocyte maturation, oocyte enucleation, cell activation, in vitro embryo development, and 
other processes. See, e.g., Johnston et aL, 1994, Journal of Experimental Zoology 269: 
53-61; Polejaeva et aL, 1997, Journal of Reproduction and Fertility 109: 229-236; and 
Moreau et aL, 1995, Biology of Reproduction 53: 511-518. 

With regard to cervids, researchers have reported materials and methods for 
oocyte maturation, oocyte enucleation, cell activation, in vitro embryo development, and 
other processes. See, e.g., Berg et aL, 1995, Theriogenology 44: 247-254; Berg et aL, 
1994, Theriogenology 41: 160; Fukui et aL, 1991, Theriogenology 35: 499-512; and 
Pollard et aL, 1995, Theriogenology 43: 301. 

With regard to camelids, researchers have reported materials and methods for 
oocyte maturation, oocyte enucleation, cell activation, in vitro embryo development, and 
other processes. See, e.g., Del Campo et aL, 1995, Theriogenology 43: 21-30; Del 
Campo et aL, 1994, Theriogenology 41 : 187; McKinnon et aL, 1994, Theriogenology 41 : 
145-150; Wiepz & Chapman, 1985, Theriogenology 24: 251-257; and Del Campo et aL, 
1994, Theriogenology 41: 1219-1229. 

With regard to non-human primates, researchers have reported materials and 
methods for oocyte maturation, oocyte enucleation, cell activation, in vitro embryo 
development, and other processes. See, e.g., Edward, 1965, Nature (Lond) 208: 349-351; 
Morgan et aL, 1991, Biol. Reprod. 45: 89-93; Meng et aL, 1997, Biol. Reprod. 57: 454- 
459; We et aL, 1996, Biol. Reprod. 55: 260-270; Bavister et aL, 1983, Biol. Reprod. 28: 
983-999; Weston et aL, 1996, Mol. Reprod. Dev. 44: 88-92; Enders et aL, 1989, Biol. 
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Reprod. 41: 715-727; Wolf et a/., 1990, Molec. Reprod. Dev. 27: 261-280; and Zhang et 
al. 9 1994, Biol. Reprod. 51: 433-440. 

Each reference set forth in this section is incorporated herein by reference in its 
entirety, including all figures, tables, and drawings. 

IV. Cloned Animals 

As described previously herein, the invention provides advantages of assessing 
the genotype and phenotype of an animal before cloning that animal. In preferred 
embodiments, an animal to be cloned is a mammal. Particularly preferred mammals are 
canid, felid, murid, leporid, mustelid, ursid, primate, ungulate, ovid, suid, equid, bovid, 
caprid, and cervid animals. Preferably, a cloned animal has a genome that is substantially 
similar to that of a nuclear donor cell. More preferably, a cloned animal has a genome 
- that is identical to that of a nuclear donor cell. Differences between a genotype and/or 
phenotype of the nuclear donor cell and that of the cloned animal can result from natural 
processes, such as differences in DNA methylation or differences in telomere length for 
example, and can also result from differences in the intrauterine environment during 
development. Differences between nuclear donor DNA and that of a cloned animal may 
also result from the addition of one or more transgenes. 

A cloned animal can also be a member of a plurality of animals which share 
substantially similar, and preferably identical, genomes with a nuclear donor. Differences 
between a genotype and/or phenotype of each cloned animal and that of other cloned 
animals descended from a common nuclear donor can result from natural processes, such 
as differences in DNA methylation or differences in telomere length for example, and can 
also result from differences in intrauterine environment during development, as described 
above. 

Multiple products can be isolated from a cloned animal. The following discussion 
of such products is not meant to be limiting and the invention relates to any products 
which may be isolated or collected from a cloned animal using techniques known to a 
person of ordinary skill in the art. Products can be any body fluids or organs isolated 
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from the animal, or any products isolated from fluids or organs. In preferred 
embodiments, products such as meat may be collected from cloned animals. In preferred 
embodiments, products may be present in mammary tissue of a female transgenic animal 
, or present in products of mammary tissue such as breast milk (containing one or more 
recombinant proteins), which may then be collected and subjected to purification 
techniques. In another example, semen can be collected from a cloned animal and 
cryopreserved. Semen can also be separated into sex-specific fractions of sperm. See, 
U.S. Patent Nos. 5,439,362, 5,346,990, and 5,021,244, entitled "Sex-associated 
Membrane Proteins and Methods for Increasing the Probability that Offspring Will be of 
a Desired Sex," Spaulding, and issued on August 8, 1995, September 13, 1994, and June 
4, 1991, respectively, each of which is incorporated herein by reference in its entirety 
including all figures, drawings, and tables. Methods of collecting semen are well known 
to a person of ordinary skill in the art, as discussed previously. In another embodiment, 
the invention relates to determining a phenotype of an animal, which is a neutered 
animal, and then cloning this animal such that resulting cloned animals are reproductively 
functional and can be used to produce semen. Other preferred embodiments of the 
invention relate to such products as xenograft materials, sperm, embryos, oocytes, any 
type of cells, and offspring harvested from cloned animals of the invention. 

Xenograft materials can relate to any cellular material extracted from one 
organism and placed into another organism. Medical procedures for extracting the 
cellular material from one organism and grafting it into another organism are well known 
to a person of ordinary skill in the art. Examples of preferable xenograft cellular materials 
can be selected from the group consisting of liver, lung, heart, nerve, brain, gallbladder, 
kidney, skin, bone, small intestine, large intestine, and pancreas cellular material. 

As discussed in a previous section, transgenic animals can be generated from 
methods of the invention by using transgenic techniques well known to those of ordinary 
skill in the art. Preferably, cloned transgenic animals are produced from such methods. 
Cloned transgenic animals can be engineered such that they are resistant or partially 
resistant to diseases and parasites endemic to such animals. Examples of such diseases 
and parasites are outlined in a preceding section. 
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Moreover, cloned transgenic animals can be engineered such that they produce a 
recombinant product. Examples of recombinant products are outlined in a preceding 
section. Expression of such products can be directed to particular cells or regions within 
cloned transgenic animals by selectively engineering a suitable promoter element and 
other regulatory elements to achieve this end. 

For example, human recombinant products can be expressed in urine of cattle by 
operably linking a uroplakin promoter to the DNA sequence encoding a recombinant 
product. Alternatively, examples are well known to a person of ordinary skill in the art 
for selectively expressing human recombinant products in milk of an ungulate animal. 

Once a recombinant product or recombinant products have been expressed in a 
particular tissue or fluid of a cloned transgenic animal, suitable tissue or fluid can be 
collected using methods well known in the art. Recombinant products can be purified 
from such fluid or tissue by using standard purification techniques well known to a 
person of ordinary skill in the art. 

V. Method for Treating a Disease or Disorder 

The present invention also relates to a method for treating a disease or 
disorder comprising the step of administering to a patient in need of such a treatment one 
or more molecules identified as inducing or inhibiting developmental competence or as 
inducing lineage specific development in a cell line. 

Toxicity and therapeutic efficacy of substances, or compounds, can be 
determined by standard pharmaceutical procedures in cell cultures or experimental 
animals. The dose ratio between toxic and therapeutic effects is the therapeutic index and 
it can be expressed as the ratio LD50/ED50. Compounds which exhibit large therapeutic 
indices are preferred. The data obtained from these cell culture assays and animal studies 
can be used in formulating a range of dosage for use in humans. The dosage of such 
compounds lies preferably within a range of circulating concentrations that include the 
ED50 with little or no toxicity. The dosage may vary within this range depending upon 
the dosage form employed and the route of administration utilized. 
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For any compound used in the methods of the invention, the 
therapeutically effective dose can be estimated initially from cell culture assays. For 
example, a dose can be formulated in animal models to achieve a circulating plasma 
concentration range that includes the IC50 as determined in cell culture ( e.g., the 
concentration of the test compound which achieves a half-maximal disruption of the 
protein complex, or a half-maximal inhibition of the cellular level and/or activity of a 
complex component). Such information can be used to more accurately determine useful 
doses in humans. Levels in plasma may be measured, for example, by HPLC. 

The exact formulation, route of administration and dosage can be chosen 
by the individual physician in view of the patient's condition. (See e.g. Fingl et aL, 1975, 
in "The Pharmacological Basis of Therapeutics", Ch. 1 pi). 

It should be noted that the attending physician would know how to and 
when to terminate, interrupt, or adjust administration due to toxicity, or to organ 
dysfunctions. Conversely, the attending physician would also know to adjust treatment 
to higher levels if the clinical response were not adequate (precluding toxicity). The 
magnitude of an administrated dose in the management of the oncogenic disorder of 
interest will vary with the severity of the condition to be treated and with the route of 
administration. The severity of the condition may, for example, be evaluated, in part, by 
standard prognostic evaluation methods. Further, the dose and perhaps dose frequency, 
will also vary according to the age, body weight, and response of the individual patient. 
A program comparable to that discussed above may be used in veterinary medicine. 

Depending on the specific conditions being treated, such agents may be 
formulated and administered systemically or locally. Techniques for formulation and 
administration may be found in "Remington's Pharmaceutical Sciences," 1990, 18th ed., 
Mack Publishing Co., Easton, PA. Suitable routes may include oral, rectal, transdermal, 
vaginal, transmucosal, or intestinal administration; parenteral delivery, including 
intramuscular, subcutaneous, intramedullary injections, as well as intrathecal, direct 
intraventricular, intravenous, intraperitoneal, intranasal, or intraocular injections, just to 
name a few. 
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For injection, the agents of the invention may be formulated in aqueous 
solutions, preferably in physiologically compatible buffers such as Hanks's solution, 
Ringer's solution, or physiological saline buffer. For such transmucosal administration, 
penetrants appropriate to the barrier to be permeated are used in the formulation. Such 
penetrants are generally known in the art. 

Use of pharmaceutical^ acceptable carriers to formulate the compounds 
herein disclosed for the practice of the invention into dosages suitable for systemic 
administration is within the scope of the invention. With proper choice of carrier and 
suitable manufacturing practice, the compositions of the present invention, in particular, 
those formulated as solutions, may be administered parenterally, such as by intravenous 
injection. The compounds can be formulated readily using pharmaceutically acceptable 
carriers well known in the art into dosages suitable for oral administration. Such carriers 
enable the compounds of the invention to be formulated as tablets, pills, capsules, liquids, 
gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
treated. 

Agents intended to be administered intracellular^ may be administered 
using techniques well known to those of ordinary skill in the art. For example, such 
agents may be encapsulated into liposomes, then administered as described above. 
Liposomes are spherical lipid bilayers with aqueous interiors. All molecules present in 
an aqueous solution at the time of liposome formation are incorporated into the aqueous 
interior. The liposomal contents are both protected from the external microenvironment 
and, because liposomes fuse with cell membranes, are efficiently delivered into the cell 
cytoplasm. Additionally, due to their hydrophobicity, small organic molecules may be 
directly administered intracellularly. 

Pharmaceutical compositions suitable for use in the present invention 
include compositions wherein the active ingredients are contained in an effective amount 
to achieve its intended purpose. Determination of the effective amounts is well within 
the capability of those skilled in the art, especially in light of the detailed disclosure 
provided herein. 
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In addition to the active ingredients, these pharmaceutical compositions 
may contain suitable pharmaceutical^ acceptable carriers comprising excipients and 
auxiliaries which facilitate processing of the active compounds into preparations which 
can be used pharmaceutical^. The preparations formulated for oral administration may 
be in the form of, for example, tablets, dragees, capsules, or solutions. 

The pharmaceutical compositions of the present invention may be 
manufactured in a manner that is itself known, e.g., by means of conventional mixing, 
dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, 
entrapping or lyophilizing processes. 

Pharmaceutical formulations for parenteral administration include aqueous 
solutions of the active compounds in water-soluble form. Additionally, suspensions of 
the active compounds may be prepared as appropriate oily injection suspensions. 
Suitable lipophilic solvents or vehicles include fatty oils such as sesame oil, or synthetic 
fatty acid esters, such as ethyl oleate or triglycerides, or liposomes. Aqueous injection 
suspensions may contain substances which increase the viscosity of the suspension, such 
as sodium carboxymethyl cellulose, sorbitol, or dextran. Optionally, the suspension may 
also contain suitable stabilizers or agents which increase the solubility of the compounds 
to allow for the preparation of highly concentrated solutions. 

Pharmaceutical preparations for oral use can be obtained by combining the 
active compounds with solid excipients, optionally grinding a resulting mixture, and 
processing the mixture of granules, after adding suitable auxiliaries, if desired, to obtain 
tablets or dragee cores. Suitable excipients are, in particular, fillers such as sugars, 
including lactose, sucrose, mannitol, or sorbitol; cellulose preparations such as, for 
example, maize starch, wheat starch, rice starch, potato starch, gelatin, gum tragacanth, 
methyl cellulose, hydroxypropylmethyl-cellulose,sodium carboxymethylcellulose, and/or 
polyvinylpyrrolidone (PVP). If desired, disintegrating agents may be added, such as the 
cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such as sodium 
alginate. 
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Dragee cores are provided with suitable coatings. For this purpose, 
concentrated sugar solutions may be used, which may optionally contain gum arabic, talc, 
polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may 
be added to the tablets or dragee coatings for identification or to characterize different 
combinations of active compound doses. 

Pharmaceutical preparations which can be used orally include push-fit 
capsules made of gelatin, as well as soft, sealed capsules made of gelatin and a 
plasticizer, such as glycerol or sorbitol. The push-fit capsules can contain the active 
ingredients in admixture with filler such as lactose, binders such as starches, and/or 
lubricants such as talc or magnesium stearate and, optionally, stabilizers. In soft 
capsules, the active compounds may be dissolved or suspended in suitable liquids, such 
as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, stabilizers may 
be added. 

The proper dosage of a compound depends on various factors such as the type of 
disease being treated, the particular composition being used and the size and 
physiological condition of the patient. Therapeutically effective doses for the compounds 
described herein can be estimated initially from cell culture and animal models. For 
example, a dose can be formulated in animal models to achieve a circulating 
concentration range that initially takes into account the IC50 as determined in cell culture 
assays. The animal model data can be used to more accurately determine useful doses in 
humans. 

Plasma half-life and biodistribution of the drug and metabolites in the plasma, 
tumors and major organs can also be determined to facilitate the selection of drugs most 
appropriate to inhibit a disorder. Such measurements can be carried out. For example, 
HPLC analysis can be performed on the plasma of animals treated with the drug and the 
location of radiolabeled compounds can be determined using detection methods such as 
X-ray, CAT scan and MRI. Compounds that show potent inhibitory activity in the 
screening assays, but have poor pharmacokinetic characteristics, can be optimized by 
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altering the chemical structure and retesting. In this regard, compounds displaying good 
pharmacokinetic characteristics can be used as a model. 

Toxicity studies can also be carried out by measuring the blood cell composition. 
For example, toxicity studies can be carried out in a suitable animal model as follows: 1) 
the compound is administered to mice (an untreated control mouse should also be used); 
2) blood samples are periodically obtained via the tail vein from one mouse in each 
treatment group; and 3) the samples are analyzed for red and white blood cell counts, 
blood cell composition and the percent of lymphocytes versus polymorphonuclear cells. 
A comparison of results for each dosing regime with the controls indicates if toxicity is 
present. 

At the termination of each toxicity study, further studies can be carried out by 
sacrificing the animals (preferably, in accordance with the American Veterinary Medical 
Association guidelines Report of the American Veterinary Medical Assoc. Panel on 
Euthanasia, Journal of American Veterinary Medical Assoc., 202:229-249, 1993). 
Representative animals from each treatment group can then be examined by gross 
necropsy for immediate evidence of metastasis, unusual illness or toxicity. Gross 
abnormalities in tissue are noted and tissues are examined histologically. Compounds 
causing a reduction in body weight or blood components are less preferred, as are 
compounds having an adverse effect on major organs. In general, the greater the adverse 
effect the less preferred the compound. 

For the treatment of cancers the expected daily dose of a hydrophobic 
pharmaceutical agent is between 1 to 500 mg/day, preferably 1 to 250 mg/day, and most 
preferably 1 to 50 mg/day. Drugs can be delivered less frequently provided plasma levels 
of the active moiety are sufficient to maintain therapeutic effectiveness. 

Plasma levels should reflect the potency of the drug. Generally, the more potent 
the compound the lower the plasma levels necessary to achieve efficacy. 

VI. Cell-Based Therapeutics 
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Cell-based therapeutics rely on the ability of a cell, and in particular a stem cell, 
to differentiate along a specific cell lineage. The ability to direct lineage-specific 
differentiation can provide a virtually unlimited suply of source material for the treatment 
of diseases by tissue repair and regeneration. For example, hematopoetic stem cells have 
been used for many years to repopulate the bone marrow of animals, including humans, 
which have lost the ability to produce one or more blood cells. Methods for administering 
cell-based therapeutics are known to those of ordinary skill in the art. See, e.g., Stein, et 
al, International Publication No. WO 98/39427, published on March 6, 1997, entitled 
"Gene Therapy Using Bone Marrow Transplants Transfected With Therapeutic Genes 
Under the Control of Tissue-Specific Promo tors," which is hereby incorporated by 
reference in its entirety, including all tables, figures, and claims. 

EXAMPLES 

MATERIALS AND METHODS 

Example 1 . In vivo, In vitro, and Nuclear Transfer Embryos 

Cryopreserved bovine in vivo embryos were purchased commercially. Bovine 
cumulus oocyte complexes were recovered from slaughterhouse ovaries by aspiration and 
in vitro matured in maturation medium at 39°C in a 5% C02 in air atmosphere as 
described in U.S. Patent No. 5,453,366, issued to Sims et al on September 26, 1995, 
and/or U.S. Patent No. 5,096,822, issued to Rosenkrans et al on March 17, 1992, each of 
which is hereby incorporated by reference in its entirety, including all tables, figures, and 
claims. A preferred maturation medium was prepared by combining 4.4 mL Medium 199 
(Gibco-BRL 1 1150-042), 500 jaL fetal calf serum (Hyclone), 50 jiL Pen-Strep (Gibco- 
BRL 15140-122), 50 jiL pyruvate (2 mg/mL in medium 199), 25 (iL LH (Sioux 
Biochemical), and 5 ^iL estradiol (Sigma Chemical E-8875). Matured oocytes were 
inseminated by combining sperm and matured oocytes in a fertilization drop as described 
in U.S. Patent Nos. 5,453,366 and/or 5,096,822. CR2 medium (CR1 medium 
supplemented with amino acids as described in U.S. Patent No. 5,096,822) + 6 mg/mL 
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was preferred as a fertilization medium. Fertilized oocytes were matured in CR2 medium 
supplemented with 10% FCS and collected on five day post insemination. 

Example 2 . Cell Culture Conditions of Donor Cells, Embryonic Germ Cells and 
Embryonic Stem Cells 

Bovine embryonic germ cells were derived from the genital ridge of 55 day old 
bovine fetuses and cultured in alpha-MEM (Gibco-BRL) supplemented with 10% fetal 
bovine serum (Hyclone) and 0.1 mM 2-mercaptoethanol (Gibco-BRL). Confluent culture 
dishes were passaged in IX Trypsin- EDT A (Gibco-BRL) at least once before use in 
nuclear transfer. Bovine embryonic stem cells were derived from bovine nuclear transfer 
blastocyst that were on mitotically inactivated mouse fibroblast feeder cells in alpha- 
MEM (Gibco-BRL). Some ES cell cultures were supplemented with 50 ng/ml 
recombinant human leukemia inhibitory factor (rhLIF) (R&D Systems), 50 ng/ml 
fibroblast growth factor basic (bFGF) (R & D systems), and IX Antibiotic- Antimycotic 
(Gibco-BRL). 

Example 3 . Nuclear Transfer Embryos 

Matured oocyte complexes were pooled in HECM/HEPES and vortexed for three 
minutes to strip cumulus and placed in Hoescht medium 30 minutes prior to enucleation. 
Enucleation (removal of polar body and metaphase plate) was performed and oocytes 
were flashed with UV light (less than 10 seconds) to confirm enucleation. Enucleated 
oocytes were washed with HECM/HEPES and put back into a drop of CR2 medium prior 
to transfer of donor cells within the oocyte cytoplasma. Fusion of the enucleated oocyte 
and the donor cell was performed on a BTX 200 Electrocell fusion machine in a 500 jiM 
fusion chamber by an electrical pulse of 90 V for about 15 (isec. After fusion the 
resultant NTs were placed into CR2 medium plus fetal calf serum (Gibco-BRL) until 
activation. Fused NTs were activated between- 4-9 hours later by exposing them to 5 jaM 
ionomycin in HECM/HEPES supplemented with 1 mg/ml BSA for four minutes. 

Example 4 . RNA Isolation 
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Total RNA was isolated from single embryos (in vivo, in vitro, and nuclear 
transfer) using the RNeasy kit according to manufacturer's protocols (Qiagen). All 
buffers and reagents were supplied by the manufacturer with the exception of P- 
mercaptoethanol (Fisher Scientific). Briefly, in vitro and nuclear transfer embryos were 
5 collected (Day 5) and transfererd into 1.5 ml microcentrifuge tubes containing 350 |iL 
RLT buffer and frozen at -80°C prior to RNA isolation. In vivo bovine embryos were 
cryopreserved prior to RNA isolation and transferred into a 1.5 ml microcentrifuge 
containing 350 jaL RLT buffer prior to RNA isolation, p-mercaptoethanol (0.1 45M) was 
added to the RLT buffer and embryos after incubation on ice. The embryos were 
10 homogenized by vortexing for 30 seconds. After addition of 70% ethanol (350 |il) the 
homogenized lysates were applied to the RNeasy mini spin column and centrifiiged for 
15 seconds at 10,000 rpm (discarded flow-through). The wash buffer RW1 (700jal) was 
applied to the RNeasy column and centrifuge for 15 seconds at 10,000 rpm (discarded 
flow-through). The RNA was precipitated by addition of 500 jal of RPE buffer onto the 
m 15 RNeasy column and centrifiiged for 15 seconds at 10,000 rpm (discarded flow-through). 
^2 An additional 500 |il of RPE buffer was applied onto the RNeasy column and centrifiiged 

ui for two minutes at maximum speed to dry the RNeasy membrane. The RNeasy column 

n was transferred into a new 1 .5ml collection tube (supplied by manufacturer) and 30 \x\ of 

Rnase-free water was applied directly onto the RNeasy membrane. The RNeasy 
20 membrane was centrifuge for one minute at 10,000 rpm to elute the RNA. 
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Alternatively, RNA is isolated from single embryos using the Micro RNA 
Isolation Kit (Stratagene) according to the manufacturer's protocols. Briefly, individual 
embryos were incubated in 200 \xL of denaturing buffer and 1.6 |iL of P-mercaptoethanol 
at room temperature for 5 minutes. Extraction was performed in 20 jaL of 2M sodium 

25 acetate, 200 (iL phenol, and 60 |iL chlorofornr.isoamyl alcohol. The aqueous layer was 
collected and mixed with 1 |aL glycogen (10 mg/mL), and precipitated with 200 ^iL 
isopropanol. The sample was washed with 70% ethanol, air dried, and resuspended in 16 
|iL RNase-free water, 2 jiL DNase I reaction buffer, 1 |iL RNasin, and 1 ^L DNase I. 
The resulting solution was incubated at 37°C for 30 minutes, the nucleic acid was 

30 precipitated, and the resulting pellet resuspended in 10 jaL DEPC-treated water. 
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Example 5 . First-Strand Synthesis of cDNA and Amplication of cDNA 

Total RNA isolated from single in vivo, in vitro, and nuclear transfer embryos was 
used to produce cDNA with the SMART PCR cDNA synthesis kit following 
manufacturer's protocol (Clontech). Briefly, 3 jal of RNA sample was combined with 
5 ljal of cDNA synthesis (CDS) primer (10 \xM) (5'- 

AAGCAGTGGTAACAACGCAGAGTACT(30) N_] N-3'; N=A, C, G, OR T; N1=A, G, 
or C) and 1 |al of SMART II Oligonucleotide (10|iM) (5'- 

AAGCAGTGGTAACAACGCAGAGTACGCGGG-3 ') into a 0.5 ml microcentrifuge 
tube. Contents were mixed and briefly centrifiiged prior to incubation at 70°C in a 
10 therma cycler for 2 minutes. After incubation, the tubes were spun briefly in a 
microcentrifuge to collect contents at, the bottom. The tubes were kept at room 
temperature. The following was added to each reaction tube: 2jal of 5X First-Strand 
Buffer (250mM Tris-HCl (pH8.3), 375 mM KC1, 30 mM MgC12), 1 \il of DTT (20mM), 
1 (il of SOX dNTP (lOmM each dNTP), and 1 |il of MMLV reverse transcriptase 
Sn 15 (Superscript II, 200 units/jal; Gibco-BRL). Microcentrifuge tubes were gently mixed and 
then spun in a microcentrifuge. The reaction mixtures were overlayed with one drop of 

mineral oil (to prevent evaporation) and incubated at 42°C for 1 hour in a therma cycler. 

» 

O The first-strand reaction product was diluted by adding 40 jal of TE buffer (10 mM Tris 

(pH 7.6), 1 mM EDTA). Microcentrifuge tubes were heated at 72°C for 7 minutes to 
20 inactivate the reverse transcriptase. For amplication of cDNA, the PCR thermal cycler 
was preheated to 95°C. For each embryo cDNA sample, 10 |il of single-stranded cDNA 
was transferred into a 0.5 ml microcentrifuge tube. The following was added to each 
reaction tube (supplied by manufacturer; Clontech): 74 \il of sterile deionized H 2 0, 10 [i\ 
of 10X Advantage 2 PCR Buffer, 2 \i\ of SOX dNTP (lOmM each dNTP), 2 jal of PCR 
25 primer (10 (iM) (6FAM-5 '-AAGCAGTGGTAACAACGC AGAGT-3 ' ; modified at the 5 5 
end with 6FAM), and 2 (il of SOX Advantage 2 Polymerase Mix. Contents in 
microcentrifuge tubes were mixed well and spun briefly in microcentrifuge. The reaction 
mixtures were overlayed with two drops of mineral oil (to prevent evaporation). Thermal 
cycling paramaters were as follows: one cycle at 95°C for 1 min, followed by 25 cycles 
30 at 95°C for 15 sec, 65°C for 30 sec, and 68°C for 6 min. To confirm amplification of 
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cDNA was successful, a 5 jal aliquot of each sample was electrophoresed on a 1 .0% 
agarose/ethidium bromide gel in IX TBE buffer. Typical results, indicative of a 
successful PCR according to the manufacturer (Clontech) had a moderately strong smear 
of cDNA from 0.5 to 6 kb and several bright bands corresponding to abundant transcripts. 

Example 6 . Linear Amplification of RNA using T7 polymerase by Reverse 
Transcription (RT) 

10 jaL of purified RNA was mixed with 1 (iL T7-oligo(dT) primer (5'- 
TCT AGTCG ACGGCC AGTGAATTGT AATAGC ACTC ACT AT AGGGCGT2 1 -3 ') (0.5 
mg/mL) to initiate first strand synthesis. The primer and RNA were incubated at 70°C for 
10 minutes, followed by incubation at 42°C for 5 minutes. Next, 4 jiL of first strand 
reaction buffer (2 |iL 0.1M DTT, 1 jaL 10 mM dNTPs, 1 jaL RNasin (Promega), and 1 
jiL Superscript II (Life Technologies) were added, and the resulting mixture incubated 
at 42°C for 1 hour. Subsequently, 30 jiL of second strand buffer (3 ^L 10 mM dNTPs, 4 
jaL DNA polymerase I, 1 jaL £. coli RNase H, 1 jiL E. coli DNA ligase, and 92 \iL 
RNase-free water) was added, and the mixture incubated at 16°C for 2 hours, followed by 
addition of 2 jaL T4 DNA polymerase and incubation at 16°C for 10 minutes. cDNA was 
extracted with pehnol-chloroform, and washed 3 times with 500 jaL on a Microcon-100 
column (Millipore). 

Amplification was accomplished using the Ampliscribe T7 Transcription Kit 
(Epicentre Technologies) according to manufacturer's instructions. Briefly, 8 |aL of 
cDNA was added to 2 \xL of 10X Ampliscribe T7 buffer, 1.5 jaL each of 100 mM ATP, 
CTP, GTP, and UTP, 2 jaL 0.1 M DTT, and 2 ^iL T7 RNA polymerase, and incubated at 
42°C for 3 hours. The resulting RNA was washed 3 times using a Microcon-100 column, 
collected, and dried to 10 \xL. 

RNA from the first amplification round was mixed with 1 \xL random hexamers 
(Pharmacia) (1 mg/mL), incubated at 70°C for 10 minutes, chilled on ice, then brought to 
room temperature. To this sample, 4 \xL of first strand buffer, 2 ^iL 0.1 M DTT, 1 jaL 10 
mM dNTPs, 1 yL RNasin, and 1 |aL Superscript II were added, and the resulting 
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mixture incubated at room temperature for 5 minutes, followed by 37°C for 1 hour. 
Subsequently, 1 jiL RNase H was added, followed by an incubation at 37°C for 20 
minutes, 95°C for 2 minutes, then chilling on ice. For second strand cDNA synthesis, 1 
|iL T7-oligo(dT) primer (0.5 mg/mL) was added, and the mixture incubated at 70°C for 
5 minutes and 42°C for 10 minutes. To this solution, 30 |iL of second strand synthesis 
buffer, 3 jiL 10 mM dNTPs, 4 jaL polymerase I, 1 [iL E. coli RNase H, and 90 |iL 
RNase- free water was added, followed by incubation at 16°C for 2 hours. 2 jiL of T4 
DNA polymerase was then added, followed by incubation for 10 minutes. Double 
stranded DNA was then extracted with 150 phenol-chloroform, and washed using a 
Microcon-100 column. The resulting cDNA could be used for a additional rounds of in 
vitro transcription and RNA amplification. 

Example 7 . Differential Display 

The identification of differentially expressed RNAs from in vivo, in vitro, and 
nuclear transfer derived embryos was performed using reagents supplies in the Delta 
Differential Display kit and following manufacturer's protocol (Clontech). Briefly, 2 jal 
of PCR amplified in vivo, in vitro, or nuclear transfer single embryo cDNA were used as 
templates and amplified in the presence of [a- 33 P]dATP (50nM) (Amersham), l.OjaM 
each of arbitrary "P" and oligo(dT) primers, 2X KlenTaq PCR reaction buffer, 50 jiM 
each dNTP, and 2.5X Advantage KlenTaq Polymerase Mix. Thermal cycling conditions 
were as follows: One cycle at 94°C for 5 min, 40°C for 5 min, and 68°C for 5 min; two 
cycles at 94°C for 2 min, 40°C for 5 min, and 68°C for 5 min; followed by 25 cycles at 
94°C 1 min, 60°C 1 min, and 68°C for 2 min; final extension was performed for an 
additional 7 min at 68°C. Differential display products were loaded onto 6% denaturing 
polyacrylamide gels and electrophoresed at 70W for a minimum of seven hours. 
Polyacrylamide gels were transferred to Whatman paper and dried under vacuum at 75°C 
for 60 min. X-ray film was exposed to the gels at room temperature overnight with 
intensifying screens. Differentially expressed bands were excised from dried gels and 
transferred into 0.6-ml microcentrifuge tubes. The gel slices (along with the Whatman 
paper) were soaked in 100 jal H2O for 10 minutes, followed by heating at 99.9°C in 
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thermal cycler for 15 min. Microcentrifuge tubes were spun for 2 min to collect 
condensation and pellet the gel and paper debris. The supermatants were transferred to 
new 0.6-ml microcentrifuge tubes and 10 jal of 3M NaOAC, 5 jil of glycogen (lOmg/ml) 
and 450 jal of 100% ethanol were added. Samples were placed at -80°C for 30 min and 
spun at maximum speed in microcentrifuge for 10 min to pellet DNA. Supernatants were 
removed and the DNA pellets were washed with 200 \x\ of ice-cold 85% ethanol. 
Samples were spun briefly and residual ethanol was removed. DNA pellets were 
resuspended in 20 |il of sterile H2O. Eluted bands were stored at -20°C. Differentially 
expressed bands were reamplified using primer(s) used in the original differential display 
PCR. Each 12 |il reaction contained 2 jal of eluted DD band, 0.5 jaM each primer, 0.8 
(iM each dNTP, 1.5mM MgCl 2 , IX PCR buffer (AmpliTaq) and 0.2 units AmpliTaq 
DNA Polymerase (Perkin Elmer). Thermal cycling conditions were: 3 min at 94°C, 
followed by 20 cycles of 1 min at 94°C, 1 min at 60°C, 1 min at 72°C, and a final 
extension of 4 min at 72°C. Re-amp lication products were cloned into pGEM-T vector 
(Promega) and sequenced using ABI Prism BigDye terminator cycle sequencing kit (PE 
Applied Biosystems) and automated nucleotide sequencer (GeneSys). The resulting 
sequencing data were aligned and analyzed using SeqMan (DNASTAR), and BLAST 
(Basic Local Alignment Search Tool). 

Example 8 . Embryonic Germ (EG) Cell cDNA Library 

A bovine EG cell cDNA library was custom made by Stratagene (La Jolla, CA). 
Briefly, bovine EG cells isolated from the genital ridges of a slaughterhouse bovine fetus 
were grown at Infigen, Inc., in a-MEM (Gibco BRL) supplemented with 10% fetal 
bovine serum (Gibco- BRL) and 0.1 mM p-mercaptoethanol (Gibso BRL). cDNA was 
synthesized from RNA isolated from 80 x 10 6 EG cells. For directional cloning an Xho I 
site was introducted at the 3' end of the cDNA, by using an oligo(dT) primer contiaing an 
Xho I site for priming first strand synthesis, and ligating an EcoRI adapter to the 5' end 
of the double-stranded cDNA- The directional cDNA was then ligated into lambda arms 
of the Uni-ZAP vector (Stratagene) cut with EcoRI and Xhol. The average insert size is 
1.0 kb with a size range of 0.5-2.2 kb. The estimated amplified titer is 1.2 x 1010 pfy 



86 



(plaque forming units)/ml, representing 10 recombinants. In vivo mass excision of the 
pBluescript phagemid from the Uni-ZAP XR vector was performed to generate a 
subtraction library. Briefly, overnight cultures of XL-lBlue MRF and SOLR cells 
grown in LB broth supplemented with 0.2% (w/v) maltose and lOmM MgS0 4 were spun 
down and resuspended in lOmM MgS0 4 to an OD 6 oo of 1.0 (8 x 10 8 cells/ml). In a 50 ml 
centrifuge tube 10 7 pfu of the amplified lambda bacteriophage library was combined with 
10 8 XLl-blue MRF' cells and 10 9 pfu of ExAssist helper phage and incubated at 37°C for 
15 minutes. LB broth was added to the mixture and incubated at 37°C for 3 hours with 
shaking. The centrifuge tube was heated at 65°C for 20 minutes, followed by spining at 
1000 x g for 10 min. The supernatant was decanted into a new sterile centrifuge tube, 
diluted, and combined with 200 \x\ of SOLR cells (previously diluted to 8 x 10 8 cells/ml) 
in a 1.5 ml microcentrifuge tube and incubated at 37°C for 15 min. A portion of the cell 
mixture was plated onto LB-ampicillin agar plates (100 jag/ml) and incubated overnight 
at 37°C. Individual colonies were picked from the agar plates and transferred in single 
wells of a 96 well block containing 1.3 ml LB broth supplemented with 100 |ug/ml 
ampicillian and incubated for 24 hours in a shaking 37°C incubator. The bacterial cells 
were harvested by centrifugation for 5 min at 1500 x g. Medium was removed by 
inverting the block. Plasmid DNA was isolated using the R.E.A.L. Prep 96 Plasmid kit 
(Qiagen) following manufacturer's protocol and supplied reagents. Briefly, bacterial 
pellets were resuspended in Buffer R2 and lysed after the addition of Buffer R3. The 96 
well blocks were placed in a boiling water bath for 5 min and cooled down to room 
temperature by incubating on ice for 10 min. The bacterial lysates were transferred to the 
wells' of the QIA filter 96 well plate and transferred to another 96 well block by vacuum. 
The DNA was desalted and concentrated by adding 0.7 volumes of room temperature 
isopropanol to each well and inverted to mix. The plasmid DNA was pelleted by 
centrifugation at 2500 x g for 15 min. DNA pellets were washed with 0.5 ml cold 70% 
ethanol and centrifuged to reconcentrate the pellets. Plasmid DNA pellets were air dried 
and redissolved in 50 \i\ of Tris-EDTA, pH 8.0. 

Example 9 . Sequencing of Bovine EG cDNA/EST Library 
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Sequencing of cloned cDNA inserts from the EG cDNA library was performed 
using the ABI Prism Big Dye Terminator cycle Sequencing kit (PE-Biosy stems) 
following manufacturer's protocol and supplied reagents. Sequencing reactions were 
electrophoresed and analyzed using an automated nucleotide sequencer (Genesys9600 
and/or Perkin Elmer ABI 377). The resulting sequencing data were aligned and analyzed 
using SeqMan (DNASTAR), and BLAST (Basic Local Alignment Search Tools). 

Example 10 . Macroarray Preparation and Use 

Insert cDNA samples from the bovine EG cDNA library were amplified by PCR 
using flanking vector specific primers T7 and T3. Each 50jal reaction contained 2 jal of 
DNA template, IX AmpliTaq Reacton buffer, 1.5 mM MgCl 2 , .5 [iM each primer, 0.8 
|iM each dNTP, and 0.2 units AmpliTaq DNA Polymerase (Perkin Elmer). Thermal 
cycling conditions were: 3 min at 94°C, followed by 30 cycles of 1 min at 94°C, 1 min at 
60°C, 1 min at 72°C, and a final extension of 4 min at 72°C. Following PCR 
amplification of the clone inserts, the PCR products were spotted onto neutral nylon 
membranes soaked in 0.5 M NaOH/1 .5 M NaCl using the HDR tool and Biomek 2000 
(Beckman). After spotting onto nylon membranes, the DNA was neutraliszed in 1 .0 M 
Tris-Cl pH 7.4/1.5 M NaCl. DNA was cross-linked by UV irradiation. Nylon 
membranes were pre-hybridized at 65°C for four hours in modified Church buffer 
containing 0.25 M Na 2 HP0 4 (pH 7.2), 7% SDS, ImM EDTA and 0.5 mg/ml denatured 
salmon sperm DNA. The membranes were hybridized in Church Buffer at 65°C for a 
minimum of 16 hours using ethanol precipitated amplified probe (previously described). 
Nylon membranes were washed twice in 2X SSC/0.1% SDS at room temperature with 
gentle agitation. To detect the hybridization of amplified probe to target, the ECF Signal 
Amplificaiton module (Amersham Pharmacia Biotech) was used. Briefly, after a 
blocking step, the membrane was incubated with an anti-fluorescein alkaline phosphatase 
(AP) conjugate (amplified probe contained 6FAM). After washing off the excess 
conjugate, detection reagent was added and probe-bound AP catalyzed the conversion of 
the detection reagent to a highly fluorescent product. The fluorescent product was 
visualized using a signal Fluorlmager (Molecular Dynamics). 



88 



Example 11 : Microarray Use 

cDNA probes were labeled with Cye-3 and Cye-5 dyes using the Superscript 
Choice System for cDNA synthesis (Gibco-BRL) according to manufacturer's 
instructions. DNA affixed on a glass slide microarray was hybridized, and scanned using 
a Genepix 4000 Scanner and integrated software (Axon Instruments, Inc.). Formamide- 
based hybridization conditions at 42 °C were preferred over aqueous solutions containing 
either polyethylene glycol or dextran sulfate. Denhardt's Solution was preferred as a 
blocking reagent, although SDS, salmon sperm DNA, tRNA, or Coti DNA may be used. 
Information related to intensity values, intensity ratios, normalization constants, and 
confidence intervals was assigned to each target. Data was typically viewed as a 
normalized ratio (Cye-3/Cye-5), in which significant deviations from 1 (no change) are 
indicative of increased (>1) or decreased (<1) levels of gene expression. 

Example 12 : Developmentally Competent and Developmentally Incompetent Cell Lines 

The competence of 59 bovine cell lines previously used in nuclear transfer 
procedures were compared for the ability to produce live-born animals. The donor cell 
lines exhibit a range of competencies for successful reprogramming. Critical variables 
correlated with these competency ranges include culture media, number of passages and 
days in culture. The minimum standard for competency was defined as producing 
pregnancy initiation rates of greater than 50%, 90 days gestation, and live birth. 90 days 
appears to be a key indicator of live birth for cattle, as over 50% of NT fetuses that reach 
this mark survive full term. In tables 1 A and B, embryos generated from a competent 
donor cell line will be identified by a while - embryos generated from an incompetent 
donor cell line will be distinguished by a *-\ For example, BFEG + refers to a competent 
EG cell line, while BFEG* refers to an incompetent EG cell line. 

Example 13 : Assessing the Effect of Changes in a Nuclear Transfer Protocol on 
Developmental Competence 

Two cell lines in particular illustrate the differences in range of competencies: 
BFES + and BFES\ These are embryonic stem cell lines cultured under different 
conditions and used to produce nuclear transfer embryos. Line BFES" represents a stem 
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cell line cultured using conditions that produced donor ES cells used for greater than 
50,000 nuclear transfers. From this pool of NT embryos, 2000 were transferred into 
recipients over a two year period, and all failed to develop beyond 55 days in utero. By 
contrast, using novel culture procedures aimed at minimizing differentiation and 
5 maximizing embryonic stem (ES) cell growth, Infigen generated stem cell line BFES + to 
use as nuclear donors. Briefly, bovine embryonic stem cells were derived from bovine 
nuclear transfer blastocyst that were on mitotically inactivated mouse fibroblast feeder 
cells in alpha-MEM (Gibco-BRL). Some ES cell cultures were supplemented with 50 
ng/ml recombinant human leukemia inhibitory factor (rhLIF) (R&D Systems), 50 ng/ml 
10 fibroblast growth factor basic (bFGF) (R&D systems), and IX Antibiotic- Antimycotic 
(Gibco-BRL). 

These cells were used to construct embryos that have sustained pregnancies 
\Q greater than 90 days in 10% of the transferred embryos. This data suggests that 

developmentally competent reprogramming can be enhanced by culture conditions of 
15 donor cell lines. 
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Example 14 : Identifying Molecular Events Related to Developmental Competence by 
= Immunoblot Analysis 

E = 

£fi Immunoblot analysis was performed using standard protocols and essentially as 

described in Harlow and Lane (Antibodies: A Laboratroy Manual, pgs 471-506). 
20 Briefly, cells were grown as described previously and resuspended in approxiamtely 10 
volumes of sample buffer (2% SDS, 100 mM DTt, 60 mM Tris, pH 6.8, 0.1% 
bromophenol blue). Samples were boiled for 5 minutes and immedialtely loaded onto 
10-20% Tris/glycine SDS-polyacrylamide gradient gels. Proteins were separated by 
electrophoresis at 100-125 V until the dye front reached the bottom of the gel. Proteins 
25 were transferred to nitrocellulose in transfer buffer (50 mM Tris, 380 mM glycine, 0.1% 
SDS, 20% methanol) at 100 volts for 1 hour. Mouse anti-histone deacetylase 2 primary 
antibody (Santa Cruz Biotechnology, Inc.) was used at a dilution of 1 : 100 in blocking 
solution (5% wt/vol nonfat dry milk, 0.2% Tween 20, 0.02% sodium azide in PBS). Goat 
anti- mouse secondary antibody conjugated to horse radish peroxidase (Santa Cruz 
30 Biotechnology, Inc.) was used at a dilution of 1 :500, also in blocking solution. Detection 
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was accomplished using ECL+ Western botting detection system (Amershampharmacia, 
cat. # RPN2132). Immunoblot analysis has identified a potentially novel, 55 kD isoform 
of bovine histone deacetylase 2 (HDAC2) present in bovine BFES" donor cells, but 
absent in competent bovine BFEG + donor cells. By contrast, an approximately 60 kD 
5 band is detected in bovine BFEG + cells but not BFES* cells. (Fig. 2). 

In addition, we have determined that histone deacetylase 1 is present in bovine 
BFEG + cell lines but absent in BFES" cells (data not shown). It has been presumed that, 
successful reprogramming requires extensive chromatin remodeling, a process highly 
dependent on histone acetylases and deacetylases. See, e.g., Liang and Pardee, 1992, 
10 Science 257: 967-971 ; Wilmut, 1998, Scientific American 279: 58-63. Taken together, 
these observations suggest that donor cells can impact reprogramming and developmental 
competence by activating or deactivating genes and/or biochemical pathways that in turn 
could enhance or disrupt the reprogramming process. For example, novel deacytalses 
may alter chromatin remodeling kinetics. 

15 Example 15 : Identifying Molecular Events Related to Developmental Competence by 
Differential Display 

Differential display (DD) was used to compare mRNA profiles of single embryos 
generated by nuclear transfer to in vivo embryos. The nuclear transfer embryos were 
. reconstructed from a competent cell line [BFES + ] and an incompetent cell line [BFEG*]. 

20 DD was used to calculate the percentage of bands conserved between single day 7 in vivo 
embryos, and single day 5 NT embryos generated from incompetent EG", and competent 
ES + donor cells. It is important to note that day 7 bovine in vivo embryos and day 5 
bovine NT embryos have identical morphology, the same number of cells, and are 
considered to be at the optimal stages for comparison. This analysis revealed a 73% 

25 difference in banding patterns between day 7 in vivo embryos and day 5 BFES + embryos, 
and a 74% difference between day 7 in vivo embryos and day 5 BFEG' NT embryos 
(Fig 3 ). A band was considered different if present in the in vivo sample but absent in 
either of the NT samples. 
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These results suggest that for individual embryos, mRNA expression patterns of 
embryos reconstructed with donor nuclei may not be converted to blastocyst patterns that 
represent the best model of successful reprogramming (i.e., in vivo produced embryo). 
These data further suggest a potentially large number of genes may have altered 
expression levels in NT reconstructed embryos when compared to in vivo embryos. The 
observation that nuclear transfer embryos reconstructed from competent cell lines may 
also have distinct DD patterns from in vivo embryo patterns may partially account for the 
poor efficiencies of the nuclear transfer process. 

By contrast, researchers using differential display protocols demonstrated that 
expression patterns are highly conserved (-95%) between in vivo, IVF, and NT embryos, 
suggesting that developmental programs very similar to those detected for in vivo 
embryos can be established after nuclear transfer. See DeSousa et al. 9 1999, Cloning 1: 
63-69. However, this analysis was based on single embryo equivalent representations 
obtained from pools of embryos. This method can mask differences between individual 
embryos, which in turn may account for individual embryo differences during 
development and the low live birth rates observed by artisans. For example, if 20% of 
NT embryos were developmentally competent, pooling template from 5 embryos likely 
would produce results substantially similar to results from a competent in vivo embryo. 
The data provided herein suggest that the vast majority of individual, NT reconstructed 
embryos may not reproduce expression patterns similar to in vivo patterns. The ability to 
monitor single embryos is critical to minimize genetic noise that might obscure 
underlying reproducible expression patterns. Since differences appear to be readily 
detectable at a single embryo level, deficiencies and/or differences in the mRNA profiles 
of NT embryos when compared to in vivo embryos ultimately will help identify 
genes/mechanisms responsible for low (live birth) efficiencies and developmental 
problems. 

Figure 4 describes comparing banding patterns generated by differential display 
(Figure 4A & B) between five individual day 7 in vivo embryos (lanes 1-5); six 
individual day 5 IVF embryos (lanes 6 and 11)]; five individual embryos reconstructed 
by NT [three day 5 embryos (lanes 12-14), one day 7 (lane 15) and one day 8 (Lane 16)] 
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using a developmentally incompetent cell line, and the developmentally incompetent 
donor cell (DC) line . Day 7 bovine in vivo embryos and day 5 bovine NT embryos have 
identical morphology, the same number of cells, and are considered to be at the proper 
stages for accurate comparison. Briefly, RNA from each embryo was isolated, reverse 
transcribed and amplified using the protocol described previously. Differential display 
reactions were performed using one of 15 primer pairs. Analysis of banding patterns 
(Fig. 4A) revealed 122 bands present in all 5 individual day 7 in vivo embryo samples. 
Seventy three (60%) of the 122 bands were also identified in five day 5 individual IVF 
produced embryos. (Less than 10% of the bands were present in the sixth, day 6 IVF 
embryo, lanel 1.) In sharp contrast only 9 (7%) of the 122 bands were identified in all of 
the day 5 individual embryos reconstructed by NT (Fig. 4B). (The number of matching 
bands was less for day 7 and day 8. The bands that did match showed altered expression 
patterns.) Moreover, these were the only 9 bands (of over 700 identified bands observed 
cumulatively in the 5 NT samples) present in all day 3 NT reconstructed embryos. This 
indicates tremendous heterogeneity among individual NT produced embryos collected at 
precise times after activation and not observed in either in vivo or IVF embryos. These 
banding patterns further support the hypothesis that low NT efficiencies may be due 
partly to improper reprogramming, exemplified by the different banding patterns between 
individual embryos reconstructed by NT. Most importantly, these data indicate that 
genes expressed at high levels in developmentally competent embryos, but at low or 
undetectable levels in developmentally incompetent embryos can be identified and used 
to determine an idealized expression pattern. The consistent amplification of identical 
bands in all individual in vivo embryo samples and all individual IVF embryo samples 
further demonstrates that the embryo harvesting and amplification protocols described 
herein are reliable for detecting gene products whose expression levels are either 
relatively high or low. 

These results also suggest that, for individual embryos, mRNA expression 
patterns of embryos reconstructed with donor nuclei may not be converted to blastocyst 
patterns that represent a best model of successful reprogramming (i.e., in vivo produced 
embryo). This is further supported in a report by Eckert and Niemann (Mol. Human 
Reprod. 4: 957-65, 1998) who identified perturbations in mRNA expression patterns 
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specific to the LIF-LIF receptor system in embryos generated in vitro and possibly 
correlated with improper blastocyst development. By contrast, de Sousa et. al. used 
differential display protocols to demonstrate that expression patterns are highly conserved 
(-95%) between in vivo, F/F, and NT embryos, suggesting that developmental programs 
very similar to those detected for in vivo embryos can be established after nuclear 
transfer. However, their analysis was based on pools of embryos. This method can mask 
differences between individual embryos, which in turn may account for individual 
embryo differences during development and the low live birth rates observed . For 
example, if 20% of NT embryos were developmentally competent, pooling template from 
5 embryos likely would produce results substantially similar to results from a competent 
in vivo embryo. The data provided herein suggests the vast majority of individual, NT 
reconstructed embryos may not reproduce expression patterns similar to in vivo patterns. 
The ability to monitor single embryos is critical to minimize genetic noise that might 
obscure underlying reproducible expression patterns. Since differences appear to be 
readily detectable at a single embryo level, deficiencies and/or differences in the mRNA 
profiles of NT embryos when compared to in vivo embryos may help identify 
genes/mechanisms responsible for low (live birth) efficiencies and developmental 
problems. 

Example 16 : Identifying Molecular Events Related to Developmental Competence by 
Differential Display Using Microarrays 

Though differential display can be used to identify reprogramming differences 
between embryos generated by NT and those produced in vivo, the method cannot be 
used in a high throughput format and cannot be performed on a sufficiently broad scale to 
characterize reprogramming at a molecular level. Limitations include very labor 
intensive procedures after identification of differentially expressed bands and 
confirmation of differential expression. Also, standard differential display does not allow 
genomic scale comparison and sophisticated statistical analysis of expression data, and 
thus prevents 'rapid' elucidation of comprehensive molecular patterns and relationships. 
To reconfirm our results and compensate for the limitations of differential display cDNA 
microarray technology was used to investigate and compare expression profiles of single 
in vivo and in vitro derived embryos (Fig. 5). 
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The microarray was comprised of cDNA clones representing numerous functional 
classes and gene families, including unknown ESTs, genes putatively associated with 
reprogramming (SNF2), cell cycle progression (quiescen, cyclins), cell adhesion- 
extracellular matrix (collagen, fibronectin), apoptosis (p53), imprinting (Igf2 and Igf2r), 
transcription (STAT), embryonic signaling (interferon tau), and signal transduction 
(JAK) (Fig. 6). 

To amplify and detect hybridization signals, protocols for linear and exponential 
amplification of cDNA representing mRNA from a single embryo were employed. See, 
e.g., Van Gelder et al., U.S. Patent No. 5,716,785, issued on February 10, 1998, which is 
hereby incorporated by reference, including all tables, figures, and claims. After 
incorporating appropriate controls 744 PCR amplified arrayed cDNA clones obtained 
from an arrayed EG cell cDNA library were spotted onto nylon membranes, which in 
turn were probed with cDNA representations of a single in vivo embryo and 4 single 
embryos generated by NT from 1 competent (+), 1 unknown, and 2 incompetent (-) cell 
lines. A similar comparison of conservation after hybridization has confirmed basic 
plus/minus differences in expression patterns between individual embryos. Embryos 
generated from the 2 incompetent and unknown cell lines ranged in similarity from 18- 
85%, while the embryo generated from the competent cell line had a similarity to the in 
vivo embryo of 88%. Even a 3% difference in similarity between NT embryos generated 
from competent and incompetent (+ and -) donor cell lines represents -22 of the 744 
genes screened with detectable (on/off) plus/minus differences. Studies in Phase II 
propose measuring expression levels of 10,000 genes. These data suggest that, from this 
pool, as many as 300 genes may have detectable plus/minus expression levels, and many 
more will likely have less subtle, but measurable differences. These results are the first 
visualization of broad changes in mRNA expression patterns between individual nuclear 
transfer and in vivo embryos. 

Nucleotide sequences analyzed by the methods described herein are provided in 
Tables 2 and 3. Each sequence was determined to have a positive, negative, or neutral 
association with successful cellular reprogramming. The individual nucleotides in these 
sequences are provided as A=adenine; T=thymine; G=guanine; C=cytosine; 
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N=nucleotide not determined. Individual sequences in Table 2 begin with a sequence 
identifier, and are separated by blank lines, while those in Table 3 are separated by two 
blank lines. 

Example 17 : Statistical Analysis of Molecular Events Related to Developmental 
5 Competence 

Clustering analysis was used to identify an idealized expression pattern for a 
developmentally competent embryo." 14 genes uniquely associated with reprogramming 
were identified (Fig. 7). The following EST sequences were identified as being 
associated with reprogramming: 990809a-88, 990726a-13, 990726a-14, 990726a-14, 
10 990729a-l, 990729a-13, 990928a-9 } 990928a-10, 990928a-65, 991108a-13, 991 108a- 14, 
991 108a-87, 991 1 15a2-13, 991 1 15a2-24, and 991 1 15a2-92. Thirteen genes were always 
expressed in both the in vivo and competent cell derived embryos, but not in any of the 
« embryos generated from incompetent cell lines. One gene was not expressed in the 2 

9 competent embryo samples, but was detected in all three incompetent samples. The 

li 15 embryo derived from the unknown cell line had an expression pattern that matched 100% 
t the embryos generated from the 2 incompetent cell lines. Transfer of embryos generated 

ij from the unknown cell line into recipient heifers failed to meet the criteria of a 

3 developmentally competent cell line (no pregnancy initiation was detected for any of the 

recipients), suggesting that it may be feasible to 1) identify an 'idealized expression 
yl 20 pattern' of genes representing developmentally competent reprogramming and 2) identify 
genes that can be used to predict developmental viability. Gene expression differences 
between in vivo and nuclear transfer embryos are likely to contribute to the high 
inefficiencies associated with nuclear transfer cloning and potentially represent 
reprogramming deficiencies. 

25 Example 18 : Identifying Developmentally Competent and Incompetent Nuclear Donor 
Cell Lines, and Developmentally Competent and Incompetent Nuclear Transfer Embryos 

In order to determine if a nuclear donor cell line is comprised of developmentally 
competent or incompetent cells, one or more cells are separated from the cell line and 
used as nuclear donors to provide one or more nuclear transfer embryos by the methods 
30 described herein. RNA or protein is isolated, and optionally amplified, for identification 
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of molecular markers that indicate developmental competence or incompetence. If the 
embryos are cultured in vivo or in vitro to at least the two cell stage, the embryo can be 
divided into two or more portions, such that at least part of the embryo is retained for 
possible implantation into a maternal host. 

***** 

The invention illustratively described herein may be practiced in the absence of 
any element or elements, limitation or limitations which is not specifically disclosed 
herein. The terms and expressions which have been employed are used as terms of 
description and not of limitation, and there is no intention that in the use of such terms 
and expressions of excluding any equivalents of the features shown and described or 
portions thereof, but it is recognized that various modifications are possible within the 
scope of the invention claimed. Thus, it should be understood that although the present 
invention has been specifically disclosed by preferred embodiments and optional 
features, modification and variation of the concepts herein disclosed may be resorted to 
by those skilled in the art, and that such modifications and variations are considered to be 
within the scope of this invention as defined by the appended claims. 

The contents of the articles, patents, and patent applications, and all other 
documents and electronically available information mentioned or cited herein, are hereby 
incorporated by reference in their entirety to the same extent as if each individual 
publication was specifically and individually indicated to be incorporated by reference. 
Applicants reserve the right to physically incorporate into this application any and all 
materials and information from any such articles, patents, patent applications, or other 
documents. 

The inventions illustratively described herein may suitably be practiced in the 
absence of any element or elements, limitation or limitations, not specifically disclosed 
herein. Thus, for example, the terms "comprising", "including," containing", etc. shall be 
read expansively and without limitation. Additionally, the terms and expressions 
employed herein have been used as terms of description and not of limitation, and there is 
no intention in the use of such terms and expressions of excluding any equivalents of the 
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Table 1A and B: illustrates data concerning the developmental competence of 59 
different nuclear donor cell lines. / 

Table 1 A: Incompetent cell lines. 

Cell Line: Pregnancy Initiation (°/o) Full term calves Number of ongoing pregnancies 



BF101/65-C238-15 


0 


0 


0 


BF104/1S-16 


0 


0 


0 


BF108-17 


10 


0 


1 


BF12n2-18 


15.79 


0 


0 


BFl3nl-19 


10.00 


0 


0 


BF15-20 


13.64 


0 


0 


BF15-21 


18.75 


0 


0 


BF 15-22 


25.00 


4 


0 


BF 15-23 


4.55 


0 


0 


BF15-24 


19.77 


0 


0 


BF 15-25 


20.25 


0 


0 


BF15-26 


40.00 


0 


0 


BF15-27 


20.00 


1 


0 


BF15-28 


36.36 


0 


0 


BF15-29 


1.92 


0 


0 


BF15-30 


13.24 


0 


0 


BF15-31 


29.41 


0 


0 


BF15n4-32 


22.22 


0 


0 


BFl5n7-33 


37.50 


0 


2 


O BF19-34 


33.33 


1 


0 


lQ BF24/15-35 


25.00 


2 


0 


m BF33/21-36 


0.00 


0 


0 


r« BF65-37 


27.27 


0 


0 


BF65-38 


44.44 


0 


1 


01 BF65-39 


28.13 


0 


0 


jM BF65cl 19-40 


15.79 


0 


0 


P BF65c238-4l 


21.05 


0 


0 


& BF65c36-42 


34.78 


0 


0 


— BFES'-43 


33.00 


0 


0 


9 BF65c46-44 


37.50 


0 


1 


O BF65c7-45 


38.10 


0 


0 


ffs BF65c7-46 


33.33 


0 


0 


p BF65c9-47 
2 BF68^8 


0.00 


0 


0 


20.00 


0 


0 


Vj BF68n2-49 


16,67 


0 


0 


□ BF74c2-50 


0.00 


0 


0 


M BF75-51 


40.00 


0 


2 


BF83/65c36-52 


41.67 


0 


4 


BF85c2-53 


45.45 


0 


2 


BF85c26-54 


30.77 


0 


3 


BF85c51-55 


45.45 


0 


4 


PGC-56 


12.12 


4 


0 


PGC-57 


12.2 


2 


0 


PGC-58 


8.33 


I 


0 



hi 



•axsr 

m 



s" s= s 



Table IB: Competent Cell Lines: 

il term 

pregnancies (> 90 days) 



Cell Line ID 


Pregnancy 


#Full term 


# 




initiation (%) 


calves 


P 


BF12n7-l 


50.00 


11 




BF15-2 


54.55 


4 




BF15-3 


58.8 


4 




BF15-4 


61.54 


5 




BF21-5 


62.5 


1 




BF22/15-6 


64.29 


3 




BF25-7 


68.75 


5 




BF83/65-8 


50.00 




2 


BF84/65-9 


68.42 




7 


BF85cl02-10 


76.92 




2 


BF85cl9-ll 


50.00 




2 


BF90/68-12 


60.00 




5 


BF91/65c42-l 


58.33 




1 




Table 2. 

> ! 000127a-001.scf came from CONTIG 1 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 

001. scf'(43>314) 

5 AATTTGGCACGAGACTCATTTACGAAACCGGGCTGGAACCGCAGCTGTCGCGGATCTGAACGCGAGCT 
GTTCCTGTGGGTGCGCAGCTACCTTGCTGCGGACAGCTGAGGGAAAAAGGAAGATGGGGTCTTTTGTC 
TCATTTTTGAAACCTCGGAAAACTGTCACCATGCCCCACTCCTACCCCACCCTTTCTGTTGAGCAG 
AAAGAGATGTTCGACATTGCCCTGCGGGTTGTGGGGCCAAGCAAAAGCATTCTGGCCGCAATGAAAA 

10 >'000127a-002.scf came from CONTIG 2 at offset 0; ,, E:\SEQUENCE\export\EST_db\000127a\000127a- 

002. scf , (48>536) 

CTCGAGGTGGACACCACCCTCAAGAGCCTGAGCCAGCAGATCGAGAACATCCGGAGCCCTGAAGGCA 
GCCGCAAGAACCCCGCCCGCACCTGCCGTGACCTCAAGATGTGCCACTCTGACTGGAAGAGCGGAGA 
ATACTGGATTGACCCCAACCAAGGCTGCAACCTGGATGCCATTAAGGTCTTCTGCAACATGGAAACCG 
15 GTGAGACCTGTGTATACCCCACTCAGCCCAGCGTGGCCCAAAAGAAACTGTATATCAACAAGAACCCC 
AAGGAAAAGAGCACGTCTGGGACGGCGAGAGCATGACCGGCGGATTCCAAGTCGAGTATTGCGGCAG 
AGGTCCGATCCTGCCGATGTGGCCATCCAGCTGACTTTTCTGCGCCTGATGTGCACCGAGGCCTCTCAA 
ATCATCACTTACACTGCAGTACACGTGGCCTACATGACCACAGACTGGCACTCAAGAGGCCCTGCTCT 
CAGGCTCACGAATNG 

20 

>*000127a-003.scf came from CONTIG 3 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 

003. scf'(55>553) 

« GCACGAGGCAACCTCACGCTGCGGGACTACAGCGGACAGGGAGTCGTGAAACTGGACGTCCAGCCGA 
" AGTGCTTGGCCGTCGGCCCCGGGGGCTACACCGTGGTCGTGTGCATTGGCCAGATCGTTCTGCTGAAG 
25 GACCAGAGGAAGTGCTTCAGCATCGACAACCCCGGCTATGAGCCCGAAGTAGTGGCCGTGCACCCGG 
r? GTGGTGAGACAGTGGCCGTCGGGGCGCGGATGGAACGTCCGNCTCTACTCATCCTGGCACCACGCTGA 
^ AGACGAGGNCAGCTCTGGAGCCAAGGCCCCGGCCGACTGGCGTTTCCCACGACGCGCCTTCTGCTGGT 
ff 1 GCGACCCACAAGTGTCACGTCTCACGTTGCGACGCTATCGAGACACGTTTTATGACACACAAGATGTT 
GCTGCCGTCTCGACACACATTGCTGGTGCTGAATATGGATGGTGACCTGAGACTAACAGTANATCAAT 
=p 30 GCACGTCCATGACATGCTGTGAAAC 

I ! I 

a" >'000127a-004.scf came from CONTIG 4 at offset 0; n E:\SEQUENCE\export\EST_db\000127a\000127a- 

Q 004.scf'(48>649) 

CCTCAGCTGCCCCCACCAGCTCCTGGGGTCCACCCACCAGCACCAGTGGTCCACCCACCAGCCTCGGG 
35 GTGCATCCCCCTGCTCCTGGGGTTCATCCCCCAGCTCCTGGGGTCCACCCCCCAGCACCAGTGGTTCAC 
^ CCACCAGCATCTGGGGTCCACCCCCCAGCTCCAGGGGTCCACCCTCCAGCCCCAGGAGTCCACCCTCC 
S i TGCTCCGGGAGTCCACCCTCCAGCCCCAGGGGTCCATCCTCCCCCATCTGCTGGCGTTCACCCCCAGAC 
^ ACCAGTGGTGCACCCACCAGCTCCTGCAGTTCACCCCCNAGCTCGGGGGTGCACCCAACTCCTGCAGT 
H* TCACCCCCANGCTCCAGGGNTCCACCCACCAGCTCCGGNGTCCACCCACCAGCCCCTGGNATCCACCC 
40 CAGCCTCTGGNGTCACCCNNCTCTCTGNNGTCATCTCCGCTCTGGGTCCATCCAGCACTGNGTGCACCC 
TCAATCTGGTGCATTCCCACACCTGCCCGTGCTGAGCCCCATACCTCGAGCCTGGACTTCTCCCTCCCA 
CACTGAACACCCTACTCGTTGTTTGTTTTGGTTGCCTAAAAATTTTGTGCTGGG 

>'000127a-005.scf came from CONTIG 5 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
45 005.scf'(53>543) 

GCACGAGGGTCATCAAGGTGCAGTTGGCAGTCCAGGCCCTGCAGGCCCCAGAGGACCTGTTGGACCTA 
CGGGCCCCCTGGCAAGGACGGAGCAAGTGGACACCCTGGTCCCATTGGACCACCGGGGCCCCGAGGT 
AACAGAGGTGAAAGAGGATCTGAGGGCTCCCCAGGCCACCCAGGACAACCAGGCCCTCCTGGACCTC 
CTGGTGCCCCTGGTCCATGTTGTGGTGCTGGCGGNGTTGCTGCCATTGCTGGTGTTGGAGCCGAAAAA 
50 GCTGGTGGGTTTGCCCCATATTATGGAGATGAACCGATAGATTTCAAATCACACCGATGAGATATGAC 
CTCACTCAATCANGTCATGGACAAATAGAAGTCTCATTAGTCTGATGGTTTCCGTATAACCNTGCACG 
GACTGCAGGNACCTGAATCTGCCATCTGACTCAGATGGAGATATGNNGTGTATCTACCAAGNTGCAAA 
TGATGCTTTTAGTCTAT 

55 >'000127a-006.scf came from CONTIG 6 at offset 0; M E:\SEQUENCE\export\EST_db\000127a\000127a- 
006.scf(47>578) 
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TAAACCCAAGCCCTTGACCTCTTACAGGAGCTTTGTCTGCCCTCTTAATAACATCCGGCCTAACCATGT 
GATTTCACTTTAACTCAATGACCCTGCTAATAATTGGCCTAACAACAAATATACTAACAAT^ 
GATGACGAGATGTTATCCGAGAAAGCACCTTCCAAGGGCACCATACCCCAGCTGTCCAAAAAGGCCTC 
CGTTATGGAATAATTCTTTTTATT^ 
5 CTCAAGCCTCGCCCCCACCCCTGAACTANNGCGCTGCTGACCCCCACNAGCATTCACCCACTAAACCC 
CTANAAAGTCCACTGCTCACACCTCTGTCCTATGGCTTTCGGAGTTCTATTTACTGAGCCATCATATT^ 
ATAGAAGGGACGAAGCTATATACAGCCTATTTTCACATACATAGATCTATCACACTATCANCTCAATA 
TTGAGCACTTATTCTCGAGNGTTACGTCATTTTGTACCAGCTCCGCTCCTC 



10 >*000127a-007.scf came from CONTIG 7 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
007.scf'(52>397) 

GCACGAGGAGATGGCGGGTGACGACAAGCACATGTTCAAGCAGTTCTGCCAGGAGGGCCAGCCACAT 
GTGCTGGAGCTCTGTCCACCCAACCTAGCCTACCCACAATGGTAAACCAGGGGGAGATGAAGCCCTAC 
ACAGGCACCGAGACCTTTACTATGCCCTATGATTTCGCGATCATTACCACCGACCTATTACCGACCACC 
15 TATGGGGACCATCATGGCGTTACGCGGAGATAGCCGACCCATGGAGGGAAGAATTGTGTGAGTATTA 
ATCACAATGATAACTTGGAATGACTGTCTATATTTTAAGGT^ 
GAGTGA 



>*000127a-008.scf came from CONTIG 8 at offset 0; M E:\SEQUENCE\export\EST_db\000127a\000127a- 
20 008.scf*(46>662) 

GGCCAGTCCTCTACCCTCACTTCAGGCTCTCAGATCCCAACTCTTGTCCCACTCGTCGAGCGTTAACTG 
ATGTTATGGTTTAAGTAGTGCTGAAATTTTGGTGGCTAATCTGCCTCCACCCCTAGCCACAGAGATCCC 
TTTTTTGGAGGAATGACTCGCGATGAAGACGAAGATGATGAGGAAGAGGAAGAAGAAGG 
Jg GGGGCCGTGGGAACTCGAGGTTTGAGGGTCCCCAGTCCCCCGAGGAATTTAGCTTTGGCTTCAGCT^ 
J- 25 AGCCCAAGAGGAGGAATGCGTTTCCACGATAACTTCGNCTTTGATGACCTAATACGGNATTT 
t\ CATCTTCAGGGAGATGGNGGCCTGGACCTTGCCTTCCCGCCCCTCTGTACTTCCAGGTCCTGAGTCAGA 
^2 GACACCTGGTGAGAGACGGCAGTAGGACAGACGCTTCGGACTCATGCTTTATTATNCANATATCACAG 
p CCCAGACTTNGTGGGGCTGGNAAGGAGCANGACTGTATCTCCAACACACCGACGTGCCNCCAAACTTT 
^ CTAGNTGTGAACTGNCTGACCCCCTCTAACAGAAAAATGATTTTTTCAGTTTCAGAGT^ 
*F 30 CC 

S . ; 

a >*000127a-010.scf came from CONTIG 9 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 

Q 010.scf*(52>598) 

fft GCACGAGGGTGAGCAAGCCCACTCTGCTGGCATCACCTCCTGCTCAGGTTTTCTCTGCCAGCACAGCC 
e% 35 CGGCTTGGGTCAAGTGGTCAGAGTATGTGGCCATCTTGTCACCAGCGGAAGGAACGTGCAGGGAACAT 
% CGCTGCTCTGGTTGACTGACAGGCTGGGCTGCAGAGCGGCTCCTGGAGCAGCTCAAGGCCTGCGAGCT 
^ GCAGGATGAGGCTGACATGCAGCGGTAGTTCCCGCATGGCCCAGGCCCTGGGCTGTGCAGGGGACTC 
^ NGATGAGGAGTTCACCAGCTGCTACCCAGACCACCCCGAGACCTGCATCTTNGCACCATGACGATATC 
^ ACAGGACAAGGCTGTCTTCATGGAGGGCCATGTTCTTGTGTCCACAGTGACCTGAGTCACTGAGGTTT 
40 ATGCACAGACTNGTGGTCAATAACGGNTGTGTAGCCAGTCACTGGTGAGTANCCAACACGTGGTTTTT 

CGAACAGGCAGCGTCAGGCTGAAGTGGAAGAATCAGATGTTACAGAACGATCACCCAACTCACGTGT 

TGTCT 

>'000127a-01 l.scf came from CONTIG 10 at offset 0; M E:\SEQUENCE\export\EST_db\000127a\000127a- 
45 01 l.scf (49>614) 

GCACGAGGCTCCACAGTTCAAAAGACCCCTTTCATCACCAACCCTGGGTATGACACTGGAAACGGTAT 
TCAGCTTCCCGGCACTTCTGGTCAGCAGCCCAGTCTTGGGCAACAAATGATCTTTGAGGAGCATGGTTT 
TAGGCGAACCACACCGCCCACCACGGCCACCCCCGTAAGGCATAGGCCAAGACCGTATCCGCCGAAT 
GTAAATGAGGAGATCCAAATTGGTCATGTCCCCANGGGAGACGTAGACCATCATCTCTACCCTCACGT 
50 TGTGGGACTCAANTCCAATGCTTCTACNAGCCAAGAAGCTCTCTCTCANACAACCATCTCATGGACCC 
CATTNCCAGAAAGCTCTGAGTATATCATTTCATGTCATTCAGTTGGCATTGATGAGAACCTTAC 
GAGTTCTGGATCTTGCTAGGCCACCTGACGGCCTCACAGAGGNCCACTACACATATATGAGGAGTAAA 
GACCACGAGCAGAAGTGCGGAGNTGGTACGTGGCATCTGTGACAGGCGATCACCCAAGATCTGTTCA 
CCTACGNTCCATTGCTGGAGAN 

55 
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>'000127a-012.scf came from CONTIG 1 1 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 

012. scf'(48>603) 

TTGCAAAGACACTAGGAAAACGGTCTTCTTTGCT^ 
TGTTACTATTTTTACCTTCACAGTTATCGTTAGTTCCATATGTTTG 
5 CCCAGCTAGAAAGCAATAGGTTAAATTCTAAAAGCTGTTTGCTTTTTCGTCT^ 

GAAGTTATCTCTTCCTGCTCCCCTACAGTATATATGGTTGGGAAACTGTGAAAGGAAGAAGGNGTGGT 
CTGTNAGGGAACTCCATCCATGGGGCCTNCTAGAGCGGGTGTNGTGTTCCTACACCACTCCCCTCTCA 
GCAGAAGGGCTGCACACACATACACCAGAGAACTTCGCCTTCCTTTTTCACTTNCCACTTCCCA 
CTTCGTTTACTACTAGATGAGAGTTATGACC^ 
10 ACATANACATCTTGTCTACACCANACTACATAGTCGTTGTCTATACTTTATATAGGNTAGNGGGATGTA 
CTTATA 

>'000127a-013.scf came from CONTIG 12 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 

013. scP(52>585) 

15 GCACGAGGCATGACTGACAATGATCTTATCAATATTCTTGACCCTTTTTATCATCTT^ 
TTCAAAACACAACTTTTATCACAATCCAGAACTGACACCAACAAAAATATTAA 
GAGAAACAAAATGAACGAAAATTTATTTACCTCTTTTATTACCCCTC 

ACCCTTATCGTACTATTCCCAAGCCTACTATTCCCAACATCAAACCGACTAGTAAGCAATCGCTTTGNT 
ACCCTCCACAATGAATACTTCAACTTGTATCAAAACAAAAATGAGTATCCACAATTCTAAAGGACAAC 
20 ATGAACATTATATTATATTCTGATNCTATTTTTTGATCATCAATCTACTAGCCTAT^ 

CCACACACACTATCATAACTAGCTACCCTCCCTGTGGCGNAGCGGATCAGATCGCATATATAGCTACT 
GCCTTTTTACCAGACACCCTCCT 

>'000127a-015,scf came from CONTIG 13 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
25 015.scf*(48>658) 

AATAAAAAATACTATGACTAAAATTACTGTGGTTGAGAAATTTGGGTAATTTAT^ 
GAAATCTTCCTAACTTGTATTTGGTAACCCAAGTAAACAATTTCAGCTAATCTCAGATGGATT 
CTTATGAAATTTCTCTGTTCACTTTCTCT^ 
^ AAGTATCATATCAACTCTAGATGATTAGGCAGAANATTTTTATCAAAGTCAAGNGTT 
3 P 30 CTGGGTAAAGGNAAGNNGACTAATAGCTGCTTCATTA^ 

UJ ANTAGACATAGCATACAGCATACAGTTCTTCACTAGATATTGCTTAGATGTTACCACTTCTTTGCACTA 
s TTCTAAAGATGAAACAGAANATAAACTACTANAACACAGGCAGAATCTCTCTATGTTTATTCTTT 
O AAACTGGGCTTGATNAGGTTCTACTGAACCACTACCTTTTNTGTAGACAGGCAATTACGGA 
m AGTCTTTTAGCCTTCCCACCAAATTTTTAATGCTTIT^ 



n 35 



>'000127a-016.scf came from CONTIG 14 at offset 0; u E:\SEQUENCE\export\EST_db\000127a\000127a- 

016. scf'(52>645) 

GCACGAGGGTACAGAGGCCGGCTCCCGGAGCCAGCTGAGTTGCGGCCTCTACGACATGTCGGCGCAC 
CAGCAGGGCACGGAGCTCGACCTTAGCTGGATCTCCAAAATACAAGTGAATAAACCAGCAGTGCTAA 

40 GACGTGCAGAACAAATCCAGGCTCGTAGACCTGTGAAAAAGGAGTGGCAGGCTGCATGGCTCCTGAA 
GGCTGTTACCTGTATAGATCTTACTACACTNTCAGGTGATGACACAGCTTCCAACATTCAAAGGCTGTG 
TTATAAAGCCAAGTATCCAATCCGGGAAGACCTCTTAAAAGCTNTAAATATGCATGATAAAGGCATCA 
CTACAGCTGCCGNTTGTGGTTATCCTGCCCGCGNGNGNGATGCAGTGAGAGCTCTAAGGCTGCGGCTG 
TGACATCCCATGGCATCAGGGGCCCTGGCTTCCGCTGCACAGACTCATTGATACACGATTAGAGAATA 

45 GATGGNCGGGNAGAGGGCTACGGAATGAGGGNGGATAACAGACTGGGCTGCAGCCAGGAAGCCGNT 
GAGAGACGCAGTGCAGGCGGGGAGCATCCAACATCTACCAGAATGATCTCCAAN 

>*000127a-017.scf came from CONTIG 15 at offset 0; M E:\SEQUENCE\export\EST_db\000127a\000127a- 

017. scf(52>584) 

50 GCACGAGGAAATTATTTACTAAACTAAACCTT^ 

AAGTTCATGCTTAGTGACTGGAGAGATTTTTGCTTATA^^ 

AAAGCTAATTTAGGAACAAGACTAACATTCAAAA^ 

TCATTATTAGATCATTTATTNTCATCTGTATTTGCCATTAAAATT^ 

TGAGTTTGTGTCTTTCTGTTTATCATTGC^ 
55 AAGATCATATTTCTGCTAAGTATTATTNTTTTTAAAATCAGATGTCGCTGTATTA 
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AGTAGAGGAAATGTACAGACAGAGTTTTCTTTAGCCATGACCT^ 
AGATTTCTCTTATATATGNCTTCTTTCTCTACTCTTAGATACTTGCTG^ 

>'000127a-018.scf came from CONTIG 16 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
5 018.scf'(44>670) 

GAGCCCACCTGGAGCTGCGCGCAGGCTTGTAGCGCGGAGCCCAGCGCAGAACCTCGCCCGCGCAGTC 
CCTCGCGCGCCCCGCGTCTCGGCGCTGATTTCCAGGCCCCGGAGCCGCGCCAAGCGCTGCGAGCGGAC 
CCGGGAAGAGCTCCGGCCCCCGCCGCCACCGCTTCACCGGCTTGGCTCCCTCCGCCCCCGGGGGGTCG 
CGCACCCACGATGCTGCAGGGCCCCGGCTCCCTGCTGCTGATCGTCCTCGCCTCGCACTGCTGCTTGGG 

10 CTCGGCGCGCGGGCTCTTCTTCGCCAGTCCGACTTCCCCTACAAACGCAGCAACTGCAAGCCCATCCC 
GGCCAACCTGCAGCTGTGCCACGGCATANAATATCAAAACATGCGGCTGCCCNACCTGCTGGGNCACG 
AGTACATGAGGNAGGTGCTAGAGCAGGCGGCGCCTGGATCCGCTGGTCTGAAGCATGCCACCGGACA 
CCAGAAGTTCTGTGCTGCTCTTCGGCCGTCTGGCTCGACGACTGGAGAAACATCAGCCGGCACTGCTC 
TGGTGCAGTGAGACCTGGCTCATCATGTCGCCTTGCTTCGTGGNCGATGCTGATGTACGCTCCCAGAAC 

15 ACACTTGCTCCCTCT 

> , 000127a-019.scf came from CONTIG 17 at offset 0 ; "E:\SEQUENCE\export\EST_db\000127a\0001 27a- 
019.scf*(51>444) 

GCACGAGGAAGATGGCCTCGGGCCCCACGAGCATCCGCGTGCACTTCCAAGCCGGCCGCTTCCACCTG 
20 GACGGCAGCCGCGAGAGCTTCGACTGCCTCTTCGAGCTGCTGGAGCACTACGTGGCGGCGCCGCGCCG 
CATGCTGGGGGCCCCGCTGCGCCAGCGCCGCGTGCGGCCGCTGCAGGAGCTGTGCCGCCAGCGCATCG 
TGGCCACCGTGGGCCGCGAGAAACCTGCGCGCATCCCCCTCAACCCCGTCCTCCGCGACTACCTGAGC 
Q TCCTTCCCCTCCANATCTGACCAGCCGCACACCGCAACATTACTGNAGCGCCCTCTACTATTTTCTATA 
%D TTATTATTATTTTNNCTGACATGTGGNTGCCTTCCCATCTGGTGTAGGTACGG 

m 25 

Si >'000127a-020.scf came from CONTIG 18 at offset 0; H E:\SEQUENCE\export\EST_db\000127a\000127a- 

m 020.scf'(41>577) 

TL CTCGTATTTGATGGACTCTAACTACATCGATCCGAAATTTCCTCCATGCGAAGAATATTCGCAAAATA 

^ CTACATCCCTGAACACAGTCCGGAATATTACGGCCGGACCAGGGAATCGGGATTCCAGCATCACCACC 

7~ = 30 AGGAGCTGTACCCACCACCGCCTCCGCGCCCTATCTACCCTGAGCGCCAGTATAGCTGCACCAGTCTC 

- y CAGGGGCCGGGCAATTCGCGAGGCCACGGGCCGGCCCAGGCGGGCCACCACCACCCCGAGAAATCAC 

s _ AGCCGCTCTGCGAGCCGGCGCCTCTCTCAAGCGCCTCCGCCTCCCCGTCCCCAGCCCCGCCAGCCTGCA 

O GCCAGCCAGCCCCTGACCATCCCTCCAGCGCCGCCAGCAAGCATCCATAGTCTACCATGGGATGAAAA 

SI AATCCACGTTGCACGGTGTACCCCATTTACGTTAGGGGAACCNACGCTCGAGACGCCTAACCGCAGCA 

Q 35 GTCTGTATTAAGAAGAGATTATTACATCGTACTGACGAGAGAGAGGAGATGGCCATGTGG 

H >'000127a-021.scf came from CONTIG 19 at offset 0; M E:\SEQUENCE\export\EST_db\000127a\000127a- 

ri 021.scf'(38>612) 

T ~ CTGCAGTTGGCCCCTACTGGCCGGGGTGGTCTGGGGAGTGGACAGATTGAGATTGTGTTGGCAAGTGT 

40 TTGTCTTTTCTGAATGCAATGTGGCAAAG 

ATGCTGAGTTGCTTCAGTTGTGTGACCCCACGGACTGCAGCCCACCAGCCCCCTCTGTCCATGGAATTC 
TACAGGCAGGAATACTGGAGTGGGTTGCCTTGCCCTCCTCCAGGGATTTCCTGACCCAGGATCAAATT 
CACGTCTCTTACATCTCCTGCACTGGCAAGACAGTTCTTTACCACTGTCCCCACCTGGAAGCNAATATA 
CACANGATGACAAAGCTCAAACTCATTCTGACCCCACACCTCTGTCTGTTCTAGTCCCACACGAGCTTG 

45 CTCTTTCTACTGNGNGNCCACTAAACGACTGTTCTNCTGTGCGCTTACTCACAGTATGGNNCTATCANA 
GTCACTGTTGCTTTGATGCTAGTCACATAACCTGGACTTCTACCT^ 
TAACTGATTTTTTTTTTTTO 

>'000127a-065.scf came from CONTIG 19 at offset 537;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
50 065.scf'(46>576) 

TTTTTTAACTTTTTTTTT^^ 

TCATCTGTCTTGATTGACATCTTTGCTTTCTTCTGTCCCCTTCACTCCAGATCCCTAAGTTCC 
TTGGGGACTCAGGGTGGGATGTGGTGTGGAGGAGAAGCCCCAGGCCCAAAATTCCATCTATTCTTCCT 
GGATCCCAGAGGGTGGGGTAGAGAAGAGGGGGGNCATCCCCAGCCCCCCAGCACTGAGGAAGAATG 
55 GGGCTCTTAAGGCCTTAGCTCTGATCCCTTCCCCCTTCTCCCTGCCCCCAGNACTGNGCCACTTCTGAG 
TTGGGCAGCGGGTTCTAGCTCAGCTCAGCTGAGAATGTTAGA 
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TTTTGTGTCTTCAAAAAAAAAAA 

GATCGTATACATTCCGGCGNCGTTACAGCCGGACTGAAAACTGNCGTACC 

>'000127a-022.scf came from CONTIG 20 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
5 022.scf*(48>664) 

TTCTCCTTTGCCTGGCCGGGAGGGCCTTGGCAGCCCCTCAACAGGAAGCCTTGCCTGATGAGACAGAA 
GTGGTGGAAGAAACCGTGGCCGAGGTGGCCGAGGTACCCGTGGGAGCCAACCCCGTCCAGGTGGAAG 
TAGGAGAATTCGATGATGGTGCTGAGGAAACCGAAGAGGAGGTGGTGGCCGAGAACCCCTGCCAGAA 
CCACCACTGCAAACACGGCAAGGTGTGCGAACTGGACGAGAACAACACCCCCATGTGTGTGTGCCAG 

10 GACCCCACCAGCTGCCCTGCCCCCATCGGCGAGTTTGAGAAGGTGTGCAGCAACGACAACAAGACCTT 
CGACTCTTTCTGCCACTTCTTTGCCACCAAGTGCACACTGGAGGGCACCATGAAGGGGCACATACTCCT 
ACTGGACTACATCGGGCCTTTGCAATACATCCCNCCTGCCTGGACTCGANTGATGTATTCCCTTGGCAT 
GCGGATGGCTAGTACGTCTGTCAGCTGTACGAAGGAGAGGACACACTCTGACGATACAGAGCTGGAG 
AAAGATCACGAATGAACGCCGGGCGGGACATCTGGATGCGNCGGATNGAAAATAACAGACTTTCTGC 

15 CGGAACGG 

>'000127a-023.scf came from CONTIG 21 at offset 0; n E:\SEQUENCE\export\EST_db\000127a\000127a- 
023.scf , (45>583) 

CTGGGGGGAAGACCATGGACTTCGTCGACGTGAATGAGAGCAACGCACGCTGGGTGCAGGACTTCCG 
20 CCTCAAAGCTTACGCCAGCCCCGCCAAGCTGGAGTCCATTGACGGTGCCCGCTACCACGCCCTGCTGA 

TCCCCAGCTGTCCCGGGGCCCTGGTGGACCTGGCCAGCAGCGGGTCCCTGGCTCGCATCTTGCAGCAC 
„ TTCCACTCTGAGAGCAAACCCATCTGCGCTGTGGGCCACGGCGTGGCCGCCCTCTGCTGCGCCACTAG 

TGAGGACAGGGTCTGGGTGTTCCAAGGCTACAGCGTCACCGGGCCCTCAGTGTACGAGCTCGTGCGGG 
^ CGCCCGGTTTCGCCCACCTGCCCCNTGATGTGGAGACTTCGTGTAGGACGCGGGGNCCTGCTTCAGCG 
03 25 CCAGCGACCTGACGCATGCATGTGTGCTGGATCGCCACCTGGTCACGGNCAGACGCCAGCTCACATTC 
M TGNCGTGCAAANCTGTCTTNCTTGTGCAGCGNAAGGAGNAGNCCCNGGCAGCCCCGACAATGCA 
ffs 

U >'000127a-024.scf came from CONTIG 22 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 

£ 024.scf'(54>633) 

ijj 30 GCACGAGGGAGGTCACCCACATCCCTTCAAGATGAAAGCCGGGTGCTGACCTTGGCTGTGCTCTTCCT 
GACGGGGAGCCAGGCTCGGCATTTCTGGCAGCAAGATGACCCCCAGTCATCCTGGGATCGGGTGAAG 
a «5 GATTTTGCCACCGTGTATGTGGAAGCAATCAAGGATAGTGGCAGAGACTATGTGGCCCAATTCGAAGC 
^ CTCCGCTTTGGGAAAACAGCTCAACCTGAAACTCCTGGACAACTGNGACACCCTGGCCAGCACGTTGT 
CCAAAGTGCGTGAACAGCTNGGCCCAGTGACCCCAGAGNNTCTGGACAACCTGNAAAAAGAGACCGC 
35 GTCGCTGAAGCAGGAGATGCACAAGGACCTGAGGAGGTGAGCAGAAGTGCAGCCCTACTGTACGAGT 
0 1 TCAAAAGAGGGCAGAGGAGTGGAGACTACGNCAGAGTGGCGCGCTGCGNNAGAGTCGGAGGGCGCG 
O CAAAGTGCAGAGTGAGACAGTGACCGTGCCAGACTCGCACGCGCCGCCCGAAACTGGCAGAGTGCGC 
M= TACGACACTGCAGGTGCGCCGCGGGGCTAAGGGGGGGCGGGA 

40 >'000127a-025.scf came from CONTIG 23 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
025.scf'(47>576) 

TTTTTTTTTTCCAGTTGGATAAATCATGAGATTT 
CGTCACTTTCTGGAGAGTCATCTTATTATAAATAC^ 

TGGTACCACTGTGAGACCATCAGGTGAGGCTTTGTTAAATTTCCCTCTAAACTTAGGCTGAGATGATC^ 
45 CAATTCAGGAGGGTCATAGCAAACTTTTTCCAAAACTACAGCGAAGAAGCTGTAACAACACCCGCGCC 
CTCCCAATGACAACGCNGTAGAGAAAGTTACTTTGCCCCACTNACCCGGGCCCTACCCGCTCTGGCAC 
GTGAGATTCAGCAGCAGGAGACGAGCGCCACAGCGTGTGCAGGCCAGACCCGGTCACTGTACTCAGN 
CCTGACCACAAATATCCTATCAACGAAGTCTAAGGTAAAGAACTAACAGGGGCTCTGTCTACAAGCTT 
GCTCTCAATGAAACCCGNCTTTATAACTGGTACAAGGACTCACTTGGTGTT 

50 

>'000127a-028.scf came from CONTIG 24 at offset 0; H E:\SEQUENCE\export\EST_db\000127a\000127a- 
028.scf'(53>645) 

GCACGAGGGGAGGTTGGACGCTGTGCACCCTCCTCCCCTCCTCTCGCCGGCAACGTCTGAATCCGGAC 
ACCATGGACTCGGTTCGCCCCCTCTGGCTGATGCTTCTGTCGCTGCTCCTCGTGGGAACTGCGCTGGGT 
55 GATGCCTCGCAGGCGCCGCCAGGAAATAACGCGGAGATCTGCCTCCTGCCCCCGGACGACGGGCCCTG 
CCGGGCGCGGATCCCCAGTTACTACTACGACAGGTACACGCAGAGCTGCCGCGAGTTCATGTACGGAG 
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GCTGCGAGGGCAATGCCAACAATTTTGAAACTTTGGAGGGCCTGCACGAAGCGNGCTGGAAGATTGA 
GAAAGTTCCCAAAATTGCCGGNTAAAAGNGAATAGTAGCAGTGTGGGGAGCTCAGAGACAGTATTCT 
TCATCTAGTTCTTGACATGTAATAGTTATATTGCGGTGTCACACATGAGACCGGTCCGGTGAGCTACTG 
TATGACTCTGGCACCAAGAGACTCATATTTGCTACACCCAAGAGAGGCTGTGTTGCTAGTCCTCGTATA 
5 TTTTACCANAACAAGCTGAGGCTCACTACGTGNGAGGAGNATAATTGC 

>'000127a-029.scf came from CONTIG 25 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
029.scf'(49>593) 

GCACGAGGCAATACACTAGGTAATACTGTTTTAGGTT^ 
10 GGTGTACGGCGTCGTGTCAGCTTCAGAATACTGGGTGCTCGTCACCTGTACACACGCACAACCTGTGG 
TTTCTCAGGGTCTTCAGCGGGATAGCTTGGGGCACCGTGTTCACTGGCGTTCTCTCGCTGCCTACGGTG 
GGTTCTTGTTGATTAGAGAATCTAATAGTTTATGTATGTGAATCCCAACCTTTTCAGG 
TGTATTGTACTATACTTCCTTTCGTTTTCTTTCTCCCTCACTGAGCCTC 

CACACTATTTAGATCACACATGTTACGAATATCACGTAATATTGTCTGTCTGTATCTGTATTAGATGGT 
15 TCGTGGGATCCTCTGGGTCCATTCACTAGCTGCATGTACArillUCTTGTTNCATGNTGAGTATGTATTC 
ATATATTGTTCACGATTTTACAGTTATTGTCTTG 



>'000127a-030.scf came from CONTIG 26 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
030.scf'(53>583) 

20 GCACGAGGATGGGAGTAGACATCCGCCACAACAAGGACCGAAAGGGTCGACGACAGGAGCCCAAGA 
GCCAGGACATTTACCTGAGGCTGTTGGGCAAGCTGTATAGGGTCCTGGCCAGACGAACCAACTCCACC 
TTCAATCAGGTTGCCCTCAAGAGATTGTTCATGAGCCGGACCAACAGGCCACCGCTCTCTCTTTCCCGG 
Q ATGATCCGGAAGATGAAGATGCCTGGCCGGGAGGGCAAAACAGCTGTGGGCGGGGGGACTATAACCG 
J AAGATGTTCGTGTGCAGGAGGTGCCGCAACTGAAGGTGTNGTGCTTGCGAGAGAGCAGACGCGCCCG 
f»25 CAGCCGGATACTCAAGCCGGGGGCAAGAGCTCACCTCGATCAGCGGGCCTGGACTCCGCCAGGGCTG 
:1 TGCACTGCCTCCTTCTGTCCTCGTAGGTCGGAGAGGTCAGGCTTCCNCAGGGCCCACTACCCGATAGCC 

2 ACACAACCTACTCGCTCAAGGCGGNAGTGAGCGGCAAGCGCGAGCCTCGGCTCATACT 

II- 3 

?t >*000127a-031.scf came from CONTIG 27 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 

=F 30 031.scf'(47>393) 

LJ CTTCGTTTTCTGAATG1TGAGCTTTAAGCCAACTTTTTC 

s TTAGTTCCTCTTCACTTTCTGCCATAAGGGAGGNGATCATCTGCATATATGAGGTTATTGATATTTCTCC 

O TGGCAATCTTGATTCCAGCTTGTGCTTCTTCCAGCCCAGCGGTTCTCATGATGTACTCTGCATATAAGA 

in TAAATAAACAGGGNGACAATATACAGCCTTGACGTACTCCTTTTCCTATTTGGAACCACGCTGTT 

Q 35 CATGTCCAGGTCTTACTGTTGCGTCCTGACCTGCATACACGATTCTCAAGAGCAATCAAGGGNGCCGG 

™ >'000127a-032.scf came from CONTIG 28 at offset 0; "E:\SEQUENCE\export\EST_db\000127a\000 127a- 

J~ 032.scf(53>635) 

r ™ GCACGAGGCTTTTCTCCAATCATAAACCACGTGGCCAGGGTTGCCGCTGCAGCCACACAGCAACGGAC 
40 AGCCTCTCAATACTTTGTGCTCTTGATCATTACTGATGGCGTGATCACAGACCTCGATGAGACCAGACA 
GGCGATTGTTAATGCTGCCAAGCTGCCTATGTCCATCATCATCGTCGGCGTTGGAGGCGCGGACTTCG 
GCGCCATGGAGTTCCTAGATGGCGACGGCGGAAGCCTCCGCTCCCCGACCGGCGAAGAAGCCGCCAG 
GGATATTGTNCAGATTGTGCCTTTCAGGCAGCTCCAGAACGCTCCAAAAGAAAGCACTGCT^ 
NCCTGGCGGNAGGCCCCCAGCAAGGGANGGGGCTACTTCATCACATACAAACTCCTTTCTCCCCAGAA 
45 CCCGGCTTCGAAATGAGAGCGCCCTGGTCGTCGAGCAGATTTGTGTGCTGGTGGAGCACAGATTCTCA 
CATCTCAATGCGATTGTCATTTCACCTCTCAAANCCTACAT^ 
AAGCTTCTTTTACTGTTTGAGAAGGCTACTTAGTTGC 



>'000127a-033.scf came from CONTIG 29 at offset 0;"E:\SEQUENCE\export\ESTdb\000127a\000127a- 
50 033.scf'(48>605) 

CTAGTGGTTATTAAGACTTTCGGGGCTGATTTTAACCCTAACTCTCCCTTCAGTTGGCA 
TAGAAGACAAGGGTGTTGGCTTCGGGATGGTGGACTCTGAGAAGGACGCGGCTGTAGCCAAGAAGCT 
AGGACTGACTGAAGAGGACAGCGTTTATGTTTTCAAGGGGGATGAAGTCATTGAGTACGATGGCGAGT 
TTTCTGCTGACACCCTGGTGGAGTTTCTGCTTGATGTCCTAGAGGACCCTGTGGAATTGATTGGAGGTG 
55 AACGAGAGCTGCAGGCATTTGAGAATATTGAAGATGATAACAANACTATTGGCTACTTCAAGAACAA 
GACTCANAACATTACAAAGCCTNATGAGACGCCGCGGNAGATGTTCACCCCTACATNCCTTNNCTC^ 
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CCCTNCGACGCAAGTGGCAAAGTAGCTGACCCTAAGCTGATGAATTGATTCTACGAGCCTCATGGNAG 
ANCTGTGACATCCCAACAGCCCACAGCGAAGAAACGCAGCTCGTNAGCACCAGAAACAACTGAGAGT 
GAGCTGAATTGATGT 

5 >'000 1 27a-034.scf came from CONTIG 30 at offset 0;"E:\SEQUENCE\export\EST_db\000 1 27a\000 1 27a- 

034. scf'(47>553) 

CTGCTTGGCAGTTTGATTTTTAAATTGTGTTAGAACATAAGCTGTTTCAGAAAAATATGAAAAATGTAT 
GGCTGCCTITrGAAATATTTGATGCCTTGTCCTACAGGATACTGCAAAGAACATGGCTGTCCTAAAATT 
GTAAAAATTGTATAAACAAGTCACAAATGCCAGTTTTCTAAAAACnTITCAGATTTTTCCCTTGATATG 
1 0 AAGGTAAGGAACATATACAGGTATGGAGTATTTGACTGAAAACAGTGTAGGTTATGGTGGAGACACA 
GACACAGAATTTTCAGAGATTTGCTAGTGGTAGGTACTGAANTGAATACCCNNAGTAGCTGTAATGTC 
CCCTGAGACAGGTAGTCTTTCATACTAACACAGAGACTTTGTTGGNTCATTATAACACATGCGATGTN 
GTAAATGTGNTCAGGGAGAAGNTAGGAACTTGNATGATTTGGACAAGAGTTGAAAGGATATCATAGN 
TAGAGGAGGNTGAAANTACTGNAAGTTGNT 

15 

>'000127a-035.scf came from CONTIG 31 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 

035. scf'(48>603) 

CAGGTGGCACAGCCCGCCATCACCGACAACAAGGATGGCACTGTGACTGTGCGCTACGCCCCCAGTGA 
AGCCGGCCTGCACGAGATGGATATCCGCTATGACAACATGCACATCCCAGGCAGCCCCCTACAGTTCT 
20 ACGTGGATTATGTCAACTGTGGCCATGTCACAGCCTATGGGCCAGGCCTCACCCATGGGGTGGTGAAT 
AAGCCCGCTATCTTCACCGTCAACACCAAGGATGCGGGCGAGGGGGGCTTGTCCCTGGCCATTGNAGG 
CCCCTNCAAGCAGAGATCAGCTGCACCGACAACCANGATGNGACGNGCAGNNGTCTCCTACTNGCCG 
D TGTTACCTGGNGACTACACATCCTGGNCAAGTACAACGACAGCATANCCGGGCAGCCCTTCACTGNCA 
%0 GGTCACAGNTGACGACTCCTGCGCATGTCCACTGAAGTGGGCTTGNCGNCGACTCCCATCACATCCGN 
05 25 AGACGACTCACCTCTGACGCAAAGGNGCCCCCTCGGCGGNAAANCTGCTGTGNANCGGTGGCAGNCA 
SJ CAGGGATCTATCTC 

i2 >'000127a-036.scf came from CONTIG 32 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 

! " E 036.scf'(48>605) 

?\ 30 CAAAATCCTCACCCTGCAAATGAGAATGCTGGGTGGGCACAGAAGCACGTGAGAGAAGGCAGGNGTG 
*** CGGAAGCCCACCTGGGGGCTGGGCTCCCCAGTCTGCGCACCTTCAGGCTGCTTAACTCAAGCTTGAGT 
s TTGTGGACCTGCTCAGTCTGCTCGACCACAACCTTTCATAGGTGATTGCTAAGAGGGTTTTTTCTTAAA 

0 AAGAAAAAAAAAAAAAGAATATTGTCAAAAATGGTTGTTTGCACACCCTGTGAATTTTTCTTCCTTCC 

01 AAATGGAGACTCATGTTTATGACTACTATTTAAAAAGACrCCATTTAAAGCACANTTTATGAA 

C3 35 ATAANTCCATGTTTAATGTCATGTATACTTAATATCTTCTCTACAGTAGCTCAGTTATAGAGTGTTTTTT 
fj\ ATTACAATTATGTTTTGTCGGAGGAAACCGCCCAGAGAGNGATCGGGACAGGAGAGNTATGTTTGTTC 
fi TAATTATTGAGTGGGCTTATACTTCGCTGGGTTCATGTTCTTGGTGACTACAATAATTCTTCAACTAAA 
y, AAATCATTAAG 

40 >'000127a-037.scf came from CONTIG 33 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 

037. scf'(46>513) 

CTGACGCTGAGCAGCGTGGTGAGATGGCTGTTAAGGATGCTCATGCCAAGCTGGCCGAGCTGGAGGCC 
GCTCTGAGGAACGCCAAGCAGGACATGGCGCGGCAGCTGCGCGAGTACCAGGAGCTCATGAATGTGA 
AGCTGGCCCTGGGACGTGGAGATTGCCACCTACAGGAAGCTGCTGGAGGGCGAGGAGAGCCGGCTGG 
45 AGTCTGGGATGCAGAACATGAGTATCCACACCAAGACCACCAGAGGCTACGCAGGTGGACTGACTTC 
GTCCTACGGGACCCCTGGCTTCAACTACAGCCTGAGCCCCGGCTCCTTCAGCCCACCAGATCCAAGCC 
TGTGGGTGTGAAGAAGAATGAGACCCGCGATAGGAAGACTGGGGTCGTGTTCTCTGATGTGCTGTGCT 
AGTGTATGGGCTCTGCGGNGCCTTCCATCCTCTTCGCTTCATGCTTCTTGCGAGNAGCTGGCG 

50 >'000127a-038.scf came from CONTIG 34 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 

038. scf(l>498) 

AGGGCGTTAATAGTCCGCAGATTGCAGTCAAACACCCGCTCACGACCGACCCTGTCTCCGCTCGCGCC 
CATCTACACAAGGCCCCGTGGAACAAGGTTCGCAGGCTGGGGGTCCCCCCTCCTGAAGGACAACGTCT 
CCTACACGGGCAGGCCTTTGGTGCTGTATCACTGACTGAGAGCAGAGCCTCCTGAGAGCCTGAGCTCG 
55 TCCTGCACTCCCACCCCATCCCNACCAGGCGGCCCGGCTCCTCCAGTGCAGATGGCACAGGGGGTGGA 
CAGCTCTCCTCCAGTGCCCGGGACCTGCACCCACCACGNNGCTGGAGCTGGGGCAGATGGNGACAGC 
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GACCCTGCGCACTGCAGGGATCTACGACTGTNCTGGGCTCAGGCTGGGCACTGGCCTTTGTNCAAGNA 

TATTATAATCAGCTGTGCTCCCAAAAAAAAAAAAAAATAAAAAAANAAAAAAAAA 

GGGCCGTACCCATCCCTAAGGTGTA 

5 >'000127a-039.scf came from CONTIG 35 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 

039. scf'(54>514) 

GCACGAGGGAAACAGTGAAAATAGCTCTGCTGTGTGCTGGAGCTCAGGAGTTTTGCCAAAACAATCTG 
GGCCTACATAAGATTTGGAAATTATCTGTCTATGGTGAGACCT 
AATGTTCCATTCAGCAATATTCCCAAAAGGAAACITCACCCCTTCAAATGG 
1 0 ATTTTCCTAAAATTTTTAAAATTTTTT 

CACCACTCAAGGAAAGAGAAACTATNGAAGAAATAATTATTTAATATANTTGCAGTTGGG 

AAATAATACATTTAGNGTATTAATTCATATGCTAGGAAGTGCATCTAGAATTTATGGG^ 

NAGAGTTGTGCTGGTACTGAAGATACAACTTTNTTTGTTT^ 

15 >'000127a-040.scf came from CONTIG 36 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 

040. scf'(53>617) 

GCACGAGGACGGCAGTCGCTAGCCCCTCACCACCTCCATCCTGACTCCTGACCTGTAGGTTGGGCACC 
ACCATCAGAGCCACCTCCCAGTGCTGACCCCTCCCCTCAGCAGCCCTGTAACAAGTGCCTTGTAAGAA 
AAGCGGGGGAAGTGGGAGCAGCCACGTTAGTCTCTGGAGGTAGGTTATCCCTGGGAGACTTGAAGGC 
20 TGGGTTTGATTAAGAAAACTCTTCCACCCCCCACAACTACTTCCGGACTAAGGAATTAGGGGAGCATC 
CGTTCAGAAGCCTGAGAAGTTATCCTATGCTGATGGAGGAGCCATGCTGCTTCATCCTGCGTGAATGC 
m AGNTGGCTCTCCTTGCTGCTGNGATCACCCCAGCAGACCCATAGCCCCCCAGCCTGGTGCTGGCTGCTC 
*f CAGCCCACCATGGTACATGGCTCCCCATACATAGCTCATTCCCANCATGNNAGAAGCCNAGTGCGNAG 
NTCTGNGTATGTNATCACCAGCCTTGNCTGCTTCGGGCTCACAGCACGGAGGAACACCCGCTTCTCCA 
W 25 CCTACTTGTTGATCTAAAAGA 

Vf 

61 >*000127a-041.scf came from CONTIG 37 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 

041. scf*(52>584) 

.JS GCACGAGGGCAGCAGCTGGGGGCCGGCAGTTGCCTTGGGGACCGCGGGCCCCTCCCTCCTCCTCTCCC 
hj 30 CTGCCCCTCGCGTACCCCACCGAGGCGCGGCCGACTCCCCGGCCTCCCTGCCGCCGGCTCGGCGGAGC 
J" CGCAGCGGCGCCCCGCGAGAGGCGGAGCCGCTCCCAAGATGTCGCAGACGGCCATGTCCGAGACCTA 
n CGATTTTTTGTTTAAATTCTTGGTTATTGGAAATGCAGGAACTC 

^ ATTGAAAAAAAAATCANAGATGACTCANATCATACAATAGGAGTGGAATNTGGTTCAAAGATATAAA 
!!' TGNTGGNGGTNAATATGTAAAGNTACAGATATGGGACACAGCAGGCCAGAACGATTCAGGTCTGTGA 
5 35 CAAGAGCTACTACGAGTGCAGCGGGGCCTGCTGTCTACACATTACCAGCGAAAACTACATGCGCTACT 
AATGNTTACAGATGCCGATGCTGCGAGCCAAACACGNCTCATCCCTGCGGAACACAAG 

M= >'000127a-042.scf came from CONTIG 38 at offset 0 ; "E:\SEQUENCE\expoit\EST_db\000 12 7a\0001 27a- 

042. scf(48>516) 

40 TTTGAGAAACCTCTGCGCCATGAGAGCGAAGTGGAGGAAGAAGCGAATGCGCAGGCTGAAGCGCAAA 
AGAAGAAAGATGAGGCAGAGGTCCAAGTAAACTTGTACACCCATGGAAGCCACAGAAGCAGAAACA 
AGGGAAGCCAGAGGCCAGGGACGCTGGTACAAAGTGTGGACTGCATGCCTACTATCTAGAACTTATC 
AATGGATCTGGAACATCTATGGCCATTCTGATCACCTTGACCACCTTTGCGAGACCTACCTTGCTCATA 
TCAAAGCCGTCCCTTTTGGTCCATTGCCCTGGACCTGTGATAACTATGGACTAGTTCTCTCTCAGTTGT 

45 GGCTGAATGTAACGNGTACAATAAATCATCTNCTTTGCT^ 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAACTGAGGGGGCCGGNACCNATCGNCCTATG 

>'000127a-043.scf came from CONTIG 39 at offset 0; M E:\SEQUENCE\export\EST_db\000127a\000127a- 

043. scf(52>491) 

50 GCACGAGGCCCCACTCTCCCCCGCCCCGCTC111UU1AAACATGTGATTTGTGTATTGGCCTGAGCTGA 
GCCTTCATCGCAGTGTGTGGGCTTGCTCTAATTGCAGCTCTCAGTCTTCTCTTGTGGAGCACGGGCTCC 
GGAGCGCATGGACTCAGTAGTTGCAGCTCGAAACTCTTGTTGTCACAAGCTGGCTTAATTACCATGTG 
CCATGTGGAATGTTAGCTCCCCACCACGGGTCTAACCCGCGCCTGCGTTGGAAGGCAGATTCTTAACC 
ATTTGGCCACCATCGCAATATCANGGCCTGCCTCTGCTAACCACACTCCATACATCCCTTCTTNCTCCG 

55 CTCCNNCCTGCACGTATCTGTCTCTTGTCTGGATGCTGTTTCTAGTAGTTCGTTTGGCCTGTG'riT'lTCC 
ATCTCTTATGTTGTTGTTTGCTCNNTC 
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>'000127a-044.scf came from CONTIG 40 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
044.scf*(50>491) 

GCACGAGGAGGCCTCGCTCTTTCCTCGCGAACAAGCATCATGAGCTTCAACACCCAATCCACCTTCTCC 
5 AACTACCGGTCCCTGGGCTCCGTGCAGTCGTCGGGCCACCGGGTCCGACCGGTCAGCAGCGCGGCCAG 
CGTCTATGCAGGCGCCGGGGGCTCGGGCTCCCGGATCTCCGTGTCCCGCACCACCAGCGTCCGGAGCG 
GCTGTGGGGTACGGGAACCTGCGCGCCGAGATGGCCGAAGGTCTGGTGGGTGTAGAGGGCATCCATG 
ACGAAAAGGAGAACCATGCAAACTGAAATGACCGCTGTCCTCTACTAGAGAAGANNGAGAGCTGCAT 
GCGATATCGCAACTGCAGACAAATCCGGTACACTGTAGAGATGTACTCAGTCATTAATGGCGCATACT 
10 GTATATATTTAGTCTGGGCTAATTTGATTTTTTGT 

>'000127a-088.scf came from CONTIG 40 at offset 24;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
088.scf*(50>618) 

TCGCGAACAAGCATCATGAGCTTCAGCACCCAATCCACCTTCTCCAACTACCGGTCCCTGGGCTCCGTG 
15 CAGTCGTCGGGCCACCGGGTCCGACCGGTCAGCAGCGCGGCCAGCGTCTATGCAGGCGCCGGGGGCT 
CGGGCTCCCGGATCTCCGTGTCCCGCACCACCAGCGTCCGGGGCGGCTGGGGGTCCGGGAACCTGGGC 
GCCGGGATGGCCGGGGGTCTGGTGGGTGTAGGGGGCATCCAGGGCGAGAAGGAGACCATGCAAGACC 
TGAATGACCGCCTGGCCTCCTACCTGGAGAANGTNGAGAGCCTGGAGGCGGATAACCGNAGACTGGA 
GAGCAAAATCCGGGAACACCTGGAGAAGAAGAACCCCAGTCAGAGACTGGGCGCATTACTGTAGATC 
20 ATCGAGGACTGAGGCTCATATTTTGCAATTCTGGGACACGCCGCATCGTCTGCAGATGATATGNCCGT 
CTGCTGCTNTGACTCAGAGTCAGTATGAAAGACTGCCTGCGCAGCTGGGAGAGGACTACCGGCTCGCA 
_ GTCATGTGACACATGTCACGCTGCGTGA 

*D >'000127a-045.scf came from CONTIG 41 at offset 0; "E:\SEQUENCE\export\EST_db\000127a\000 127a- 

fp 25 045.scf*(52>359) 

S£ GCACGAGGCAATCTTTCGCCATCCTAGCCGAGAGGGTATCAAGTCGACATCTGCAGGAGTCAGACACG 
en CTCGGGGCCTACTGAGAAGCCTCCCAGACGCTTCATTTCTCTCTCTTGGGTTTACGGTAGGGCACGAAG 
AGGGTGAGCTGAAAGGTTGTAGAAGCTCCAGTTGCTCGCCACCCTCCTGGACTGNAGAAACAGGNCCC 
>| TTCCAGGGATTCGTAGCGGACTAGTGGAGCCGCAGGNACTAAAGCGGCGGCGCGCGCTCCGNAATCC 
71 30 CNNATCTGGGTCCANAATACACANCTANATNNGCTT 

L >'000127a-046.scf came from CONTIG 42 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 

B 046.scf'(48>562) 

01 CGGCGGCGATTGTGGTGACTGAGCGGAGCCCAGCGACAGGATGGCTGGGCACAGATTGGTGTTGGTA 

0 35 TTAGGAGACCTGCACATCCCACATCGGCGCAACAGTTTGCCAGCTAAGTTCAAAAAGCTGCTGGTGCC 

01 AGGGAAGATTCAGCACATTCTCTGCACTGGAAACCTTTGCACCAAAGAGAGTTATGACTATCTCAAGA 
p CTCTGGCTGGCGATGTCCATATTGTGAGAGGAGACTTCGATGAGAATCTGAATTATCCAGAGCAGAAA 
£i GNTGTGACTGTTGGGCCAGTCANAATGCTCTGATCCATGGACATCAGTTATTCATGGNGAGATATGCC 
r CAGCTAGCCCTATTGCAAGCAGTNGATGGGACATTCTTATTCAGACATACCATAATTTGTAGCATTGGC 

40 TGNAATTATTCTCTTATTCCGTTCTGCC 

ATTCAGCTTACGTGTCTTTGTGTTATATGGAGAGAAA 

>'000127a-048.scf came from CONTIG 43 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
048.scf'(54>584) 

45 GCACGAGGGTTGATAAGGCATCTACGTTTTAGAAGCTCTGGCCACTAGTCGTTAAGATGATGGCTCTG 
ATGGCATTTCTATGGATTATAACGAGTCATCTGTGAGAGAGAGTCACTCTGGACAGGCTTGTTACCCTG 
ACTGACCCAGAGGTCCTGGGGGGAATGGCACCTTGTCCTCGCTCTTAAGAGAACCTGTGGAAGGAAAC 
ACAGAGTAAACGTGGCTGCCGTTTCACAACTGTGGAAGGAAATGTGTGAGCGAATGAAGGATCTTAG 
AATTCAAAGTAGAGGGAAGCCCACCTTGTCTACTGATTTTGATGTATATTCACAGCGTCCTT^ 

50 CTGNGAATGAGACTCTTCTAANCTCTATACTCTTGCACTCTAACGCAGATCACAGTCTTATATAACTAT 
TTATCNANNNAAGTATCATTCTAAGATGTTNTTTNGGAA^ 
ATATCTGTCAAGTATTTATATAATACTGTTTANTTTACTGTTTTGGTGATCTA 

>'000127a-049.scf came from CONTIG 44 at offset 0; M E:\SEQUENCE\export\EST_db\000127a\000127a- 
55 049.scf(53>599) 
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GCACGAGGGCACAACACTGAGAAAACTAGGGAAGACTCAGGCTCAGAGCATGGTTCCTGTGTCCAGG 
ATAGTCACAGTATTGTTCAAATAAAGAAGCTTCCTGGCAAGTCAGTC 
ATCCTTCGTTGATTTTCAACACTTCTGAAGTCTCCCTCTATTAGTCTTCTCCCCAAGGGAC^ 
AAGACTCCTGGAGAAAAATCTGTTTAAAATATGT 
5 GATCACTTACACAGGATGTCAGTTCTCCCTTCTTCTGTAGCAATCTANAGGGTTGGNACAGNAAATGG 
AATAAGGGCAGATGAAAGGCACTTCAGAGATGGAGCATCTTTAAGGTATTTACATACCATTAT^ 
CACTATCAGCAGGTGGGGCTGACAGAATTTTACCTTN^ 
CTCTNCATGGAANTACATATAACTAAATCAAAGAGAGCTT^ 

10 >*000127a-050.scf came from CONTIG 45 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
O50.scf'(52>430) 

GCACGAGGCCCACCCCCAACCTGCGGGCACACTTTGAGGAGGAGGCGAGGGTGGCCGGGCTGGGCTG 
GAAGGTGAGGCTGGACTCCTGGTAAGTGTCAGGCTCCCTGGCACAGGGCTTCCCTGTGTTGTATAATC 
AGCTGTCACTTCAGCATTTCCCTGCACCGTGCTTCACAAGTACAGATCGAACATTAAACAAACA^ 
15 CTGCTTTATAAATATTTAACTCCCACTC 

GGCGGGCTGCTGCATGGCCCCTCTTTAGTGGCTTTGNATTGTGAAGACAGGNTGTTN^ 
GGGCAGCTGTATTCTGAAAGCCCTTTGTCCATAGGCTTT 

>'000127a-051.scf came from CONTIG 46 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
20 051.scf'(43>355) 

TTAAAGTTGATAAAGAAAAGTGGTTGTATCGAACTCCTCTACAGATGTGAAGGAATCAAGTACTAGT^ 

AAGCAAATTTTCTGCAGATTATCACAAATCCATGAGCTG 
Q TGGGTCTGATGTAGTTCCTTTCCTCCCCAATTTCGAACTAGTGAAGAGAAATTAGTCA 
-1 ANTTACTGTGTAAAAGAAAAAGTGATTNNGTGATGCTGAGGTGATTCAAGGTCTTGCTACA 
m 25 TAATCACCCCTGTGCTAGAATGCTCTTATGNNGTAGNTC 

2f >'000127a-052.scf came from CONTIG 47 at offset 0; ''E:\SEQUENCE\export\EST_db\000127a\000 127a- 

Y! 052.scf*(48>395) 

r Z CTTAGTGGATCTTTCTTGTGGCGTGCCTCTTTCTGCTCTATGCGTGCTGAAGGCCGTCATTCACCTATGC 
3 F 30 CGAGCTAAATTTTCTGCCAATTATCACAAAGCCATGAACTGTGTGACTGCGCGGTGGCAAAAGCGTTG 
W TCCTCTGGGTGCTGCTGTCCCTTCACTTTCCGTCCCCTCTGTGCGTACTATCGAAAGAGAAATGAGGCT 
b GAAATCTATGAAGTACTGGGTGAAAGAAAAAGGTGAGAGGTTGAAGCTGAAGTGACCATGATCTCGC 
C3 TTACAGAAGAATTAAGGCACCCCCGTGCTAGATAAGCATGATAATGAGAAGCCCTTTGCATAACCAAG 
CP AAGACT 
Q 35 

ffl >'000127a-053.scf came from CONTIG 48 at offset 0; M E:\SEQUENCE\export\EST_db\000127a\000127a- 

n 053.scf'(49>527) 

T1 CAGAGGTGCAACTTTCTTCGGTCGTCCCGAATCCGGGTTCATCCGACACCAGCCGCCTCCACCATGCCG 
CCTAAGTTCGACCCCAACGAGATAAAAGTCGTGTACCTGAGGTGCACCGGTGGGGAAGTCGGTGCCAC 

40 GTCTGCCCTGGCCCCCAAGATCGGCCCTCTGGGTCTGTCTCCAAAAAAGGTCGGTGATGACATCGCCA 
AGGCAACTGGTGATTGGAAGGGTCTGAGGATTACAGTGAAACTGACCATTCAGAACAGACAAGCCCA 
ATTGAGGNGGTACCTTCTGCTTCTGCCCTGATCATCANAGCCCTCAAGGAACCCACCAGGNACAGANA 
GAAGCAGAANAACATTAAGCACAGGGAANACATTACTTTTGATNNGAGATCGTCACAT^ 
AGATGCGCATTCGGTCTCTAGCTAGAGATCTTTCTGGANCATTTAGAGATNCTGNNGACGNCCACCTG 

45 TGGN 

>*000127a-055.scf came from CONTIG 49 at offset 0;" E:\SEQUENCE\export\EST_db\000127a\000 127a- 
055.scf'(48>610) 

TTCCCAGGTGCTGCTGGCCGAGTCGGTCCCCCCGGCCCCTCTGGAAATGCTGGACCCCCTGGCCCTCCT 
50 GGCCCTGCTGGCAAAGAAAGCAGCAAAGGCCCCCGCGGTGAGACTGGCCCCGCTGAGCGTCCCGGTG 
AAGTCGGTCCCCCTGGTCCCCCTGACCCCGCTGGTGAGAAAGGAGCCTCTGGTGCTGACGGACCTGCT 
GGAGCTTCTGGCACTCCTGGACCTCAAGTATTGCTGGACACGTGATGTGTTCGTCCTGCTGGTCAGAAA 
GAGAAAGAGCATCCCTGTCTTCTGCACCTCTGTGAACCAGCAAACAAGTCATCTGAGCAATAGAGAAC 
TGCCCCCTGTCCCATGGCCCCTGATTGTTGTACCCTGTGAGTTGTACGGGAGGAGTCTGGGTGAGTACC 
55 TTGACAAATGTTTCGTGCCAGGGGAGGGGGGAACGCCTTTGACCTTGGGTTCGGCTCCGCGGCCCGCC 
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TGCGACTGCGCAGAGGATGGGGGACGGCTGGGCCTGGTCTTGCCGGGGCGGGCCGGGCCCAGCCCCG 
GGAGGGGAAGAAAAGGAA 

>'000127a-056.scf came from CONTIG 50 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
5 056.scf , (49>595) 

CTCGAGTTTTTTTTTTTTTT^ 

GCAATAAAGCGCATTCAATGTGTTTATAAGCCAAACAGTCACTTTGTTT^ 
GTAAAATAAAACCACAAAATAATGAACTGCATGTTCATAACATACAAAAATTGCTGCCT 
GTAACTACAACATTCCAACTCCTGAATTATATTTATAAATTTACATTNTCAG^ 
10 TTGAGAGTTCGGATTTTTAGATTTTGTTTTCTTAC^ 

CCTTGTTTTGCTCCCAAAGCCTCCCCCCGATCACCACTCCCTTGCCCCCTTNAGCTAGAGGTGAGCACA 
TCCCTCACAATTGCACTGTCAGNCCGNGTCAGCAGGNCGCATCACACAAAGGCACCCAGAGTGNAAN 
CTTNTTAANCAAAAGNNACAAAAAACTACTTCAAAAAAGAGAAAAACAACGNN 

15 >*000127a-057.scf came from CONTIG 51 at offset 0; n E:\SEQUENCE\export\EST_db\000127a\000127a- 
057.scf'(49>619) 

GTGATATTCAAACGAATAGTCCGTCAACCCCAGACACTGGTTTGAAGAAATTGAGA(nTGATCATAG 
ACTGTATTAGTGCACAGCGCCAGCATGTATGCTAGGAGCAGTGGGAGGAGGCCAGTAGAAAGCCTTG 
TCATCTTTAGGGGTAGTGATGTGACTGCTATTTGGAGTGTCACTGAAAAGGAAAACTTTAGCATGCTC 
20 ACTGATCTGCGTATAGCTCCAGCAACAGCTCGGATGTGCGTTCTCCAGCCATCATGAGGCTGAGTCAA 
GTTCGTCTCTAAGTCAGAACAGCAGATTCAGCTATGACATTCTGATTCAAGACATTGTTCAGGAATCA 
GAATTCTGTCTATTAGACTGGGACAGCTGNGGCAAGCTAAATC^ 

Q ATTGATACTGTAATATTGTGTGTATTATATATATTGTACGNTATCTAAGTTATTAAAAGTGTTGTC 

& TTGNTTTGTTTTTATGCTTGATATTCAGAGTTAGCTCATTTGACACATAG 

gj 25 CAAGCAGATGAATCAATAATTTGG 

>'000127a-059.scf came from CONTIG 52 at offset 0; "E:\SEQUENCE\export\EST_db\000127a\000 127a- 

¥} 059,scf*(50>595) 

^ GCACGAGGCCGGTGTCCCCGCGCCAGAGACGCAGCAGCGCTCCCTCTGCCCACACCCACCGCGCCCTC 

4-30 GCGCTCGCCTCTCCTTCCGGAGCCAGTCCGTGCTACCGCAGTCGCCCAGTCCACCACCACCCTCTGCAG 

UJ CCATGTCCACCAGGTCCGTGTCCTCGTCCTCCTACCGCAGGATGTTCGGCGGCCCCGGCACCGCAAGTC 

s GGCCGAGCTCCACCCGGAGCTACGTGACCACATCCACCCGCACCTACAGCCTGGGCAGCGCGCTGCGC 

p CCCACCACCAGCCGCACCCTCTACACCTCGTCCCCGGTGGNCGTGTACGCCACGCGCNTCTCGGNCGT 

m GCGCCTGCGAGCGGNCGTGCCCGGCGTGCGGNTGCTGCAGACTCGGTGGACTTCTCGTTGGCCGACGC 

^35 CATCACACCCGAGTCAAGACACCGCACAAGAGAAGTGGAGCGCAGGACTCATGACGCTCGNCACTAC 

S TGACAGTGCGCTTCGGACACAAACAGTCTGTGCTGAGTGGCACTCAGGCAAGCAGGCGCGGGGACTT 



>*000127a-060.scf came from CONTIG 53 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
40 060.scf'(l>277) 

AGGGCGGTTAATAGTCCGCGAGACCGTCCCTTCTCAACCCAGTTTTGAAGAGCTCTTATCTTCAAAA^ 
GAACTCTTACTCAAGTTTAAACATCACAGGGCTGACT 

TCTTAAATCTGTTTTGGACGATCGCTACGAATCACTATGTCAATCAGCAAGGTGAAGAACTAAGACAT 
GAAGGAGAACCGGATGTCCTTGTTGTTGGCCTCTCATTTTTTC 
45 GTT 

>'000127a-061.scf came from CONTIG 54 at offset 0; M E:\SEQUENCE\export\EST_db\000127a\000127a- 
061.scf'(55>678) 

GCACGAGGCTGTCACTTTGTAAAGCTTTCAATCAAAACCACCCTGAAAGCACAACAGCAGAATTCAAT 
50 GATTCTGACTCTGGCATTTCACTGAACACAACAAGCTCCAAGCATGGCATCACCAGACCACTCAGTGG 
AATCTTCCATCTATGGAGACACATTGCTTGGCTTCAGTGATTCTGAAATGGAAGAGATAGATAGTACC 
CCTGGAAATGTCAAACAGAAGGGGCCCAAAACACCGCCAGTGTGGCCTCCTGGGGACCCAGTCCAAC 
CTTTGTCGTCATCACAGGGGAACAGCGCTGCAGCACGCGATTCCCAGAGTGAAAACGCACCAAAGAA 
AGAGTACCTGTAAGTCCGGGTCATCGAAAAACGCCATTCACATAAGACAAACATTCAGCCGCTTGGAG 
55 GCTCACCTCACAAGAAGAGAGCTACGGNNCAAAGCTCTCATATCCATTCCTGTAGAAAGACATTACCT 
CCAGTTGAGACTTCATGAATGAGTGCAGGAGCATTCACGAGCTCACTGCATAATTTAAACTACTAGAG 
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GGNAGATAAGGGCTGTCAAAATGCAAAAGAAACGGAATATAGGNACGGGCAGATTAATATTAAAAA 
AAAAGAAAAAGTCAAG 

>'000127a-062.scf came from CONTIG 55 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
5 062.scf'(47>628) 

CTGACAGTGAGCCCGAGTCCGAGGTATTTGAAATCACGGACTTCACCACTGCCTCGGAATGGGAAAGG 
TTTATTTCCAAAGTTGAAGAAGTTTT 

GAAAAGGGTATATTTACTTCTGGGACATGGGAAGAGAAATCAGATGAGATCTCCTTTGCAGACT^ 
GTTCTCAGTCACTCATCATTATCTTGTACAAGAATCCACTGATAAAGAAGCAAAGGATGAAGTACTAG 
10 AAGATGTTATTCCACAACCTATGCAAGAATTGCTGTGTATGAATAATGACTTTCCTCCCAGAGCACA 
GCCTGGNAAGATGGNATGGNACTCGAGAGNTNGGGNNGATAGCACCCTGCTGCAACATGATGCTGTC 
CTCATGAATCTAAGTGCATCTTCTCTGACTCTGTGTCTATGGCTTGGAAACACTGCTGNCAGNGCCACT 
CTTGTGCAGATCTCACAATGGCGAGATGATGGGNNGAAGTCAGGNNCTGGGNNCGACTGATTGAATG 
GTCTCTCGAAAGGCCAATAGATACTATTTCAGNCTGT 

15 

>*000127a-063.scf came from CONTIG 56 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
063.scf'(48>639) 

GAAGGATTTTCCAGTTAGTTTCTCCATGTTTGCCCGAAGCCCAAAAAGTCTCT 

GGACAGTAAGACCCAGTGAAGCCCAAGTTAAGTGGAAGGCCCTGAATAATTCCAGAAGACCCATTCTT 
20 ATCCTTAAAATCCTAGAGTGGTCAAGGGACAGAGTGATTTGTTTCCGAAAGAGTCCGAGGTATATGTG 
TTAAATTTAGAAACATTATTTTGTGCTC 

TTATACAGTGTCAGTTTGGAAAGCTGATGAAGTTTCGCATTCTTTTTAG 
q NAATGCTGCTGCAGAAGGNGGNNGGNNGTCATTNTTGCCAGTTGTCTAGCTTGATTGCAGA 
*h GTTNAGTGTTATGGNCGTGTATGTATCACTCATTCATGGTTGATGAGTAAATATGATGAAATGNCTGA 
%25 NACTGAGGCTGGNATATACAAATGCAGCTGACCTATCTCAAGACTACGTCAGCAGGTAGCAACTAACA 
rl TATCTAGAGTATATTTGTAATTGATATGAACAGAATTACGAGTGGG 

f 1 >'000127a-064.scf came from CONTIG 57 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
M 064.scf'(50>649) 

-F30 TTCCAGTCCTGTTTCCACCTACAGAGTCCCAACGTGGTTATTGCAGGCAACGTTCCCTCTCTCCGTGGT 
U CTAGAAGCCCCTCCCCCAAGGTAGAAAGAAGGGAAGAAGCTAACTCCAGTGTTTCCGTTGCACTGATC 
a CCCAATTCAGTCCAGGAGGGGGCTTGGTAACCCCTCTCCCTCAATATCCTGGCACCTTGGGCTTGTGAA 
R CGCCTCCTAGCCAAATCACTAGAGTACAGTGACCCCAGCCTCCTGCCTGTCCCGAGTGAGCCCTCCCC 
p ACCCTGACCGTGCTAACTGTGTGTACATATATATTCTACATATATGTATATTAAACCCGCACTGCCATG 
,;^35 TGTACCCTTTTCTGTGGTGTCTAGCATTAACTTATTGTCTAGGCCGGGCGGGGTGGNAGGNAAATGCCA 
% CAGTGAGGGNGTGGCAGAGTCAATTGCTATATATCGAAAAGAAAACTT^ 

Jt! ATCTCAGAGATATTANAAGTTAGGAGGGGGAGTTTGGAGTGGGAAAAACTTAGGGAGGAGCTGCTGT 
H GNAGAAGAACAATGCTGGAGACCTTCACCAGCACCAGCGCCTTGCCTGTGGCA 

H 

40 >'000127a-066.scf came from CONTIG 58 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
066.scf'(53>292) 

GCACGAGGCCGGTCTCCGCGCGGGTCTGGGTCGCGGAACCCGGTGGCTGCTGTGCGGGCGTCATGTCA 
GACAACGAGGACAATTTTGATGGAGACGACTTTGATGACGGGAGGAGGATGAAGGGCTCGATGACTT 
GGAAATGCCGAGGAGGAGGGCCAGGATAACGTTGAGATTCTCCCCTTTGGAGAGCGACCGCGAGCCA 
45 ACCANAAACCAATCACACACCATATATGACCACTATGA 

>'000127a-068.scf came from CONTIG 59 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
068.scP(49>600) 

GCTCTTCTTTGTTTCCCAGCTACAACTTGCAGAGCCATCACATCCCAGGAACATTTAGGCAAAA 
50 AGGTGTGTGTCTAAAATATGTCTTTGAAGAAGCACTTCCTCCTTCCTCAGTGCTTCTGTCCCACTTGGCT 
TCTGCTTGGCCACCTGGGGCTGCCGCAAAGCAGGTTAGTCCTTTCTGGCCCTGGCTGTTGAGTGTTT^ 
TGTCCAAAAAGTGTTTAAGGCGCAGTGGAAGTTAAAGAAGTCTAAGACACAGTCCTTGTTCT^ 
GATCACCGGCAGGNTAAAANTACAGTGCTAAAATATAAGCGTATACCTGAGAAATCATTCATGTTCAG 
CTGTTATTGGAGTGTCTGCTAGGTGCAGACTGTAGGGTGAATTATAATAATAAGAATAGACTGNTGCT 
55 CCTCAGCAGTTCTGTCTCTCAGAGGTATCGAGTATATATCAGATAGGAATATTGGAGCCCTGCATGCCT 
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TGCCATNAAGCTCAGGAGGCAGATCACGATGAAGGACGGCGAGTAGCGAGGATGCAACTTTTGNATA 
ACGN 

>'000127a-070.scf came from CONTIG 60 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
5 070.scf'(48>619) 

CGGCTGTGTCTTCTCTGCTCTCCCAGCCGCCGCTGCCGACCCCGCCGCCCGCCGCCCGCCGGACTCGGA 
CGCGTGGCCGGCTGAGCCTGACCTGTGGCCTGTCCCTGGCCCTCTAGTGGAGCCTCTTCAGGCGGGAA 
CTTCTGTCTACCTGCCCTACAGAGGAGCCATCCCACCAGCCAGACGCTCCCAGAATCGTCACCCAGGC 
AGGCGGTTGGCTTGGCCCCAACCTGGGCTGGACACGTGTCCCCCGCTCCTCTCCCCGCTGGCGTTTGGC 
10 TGTCCTCCTGGGCAGCCCGTCCCCCACCCACTGGNCCCCAGATGGGCGAGTTTGGAGAGAAGTCGACA 
ACATGTGGCACCGTCTGCCTCAAGTACCTGCTCTTCACCTTCTACTGCTGTTTTCTGGCTGGCTGTTCT 
GCCGTCATGGCCGTGGGCATCTGGACGCTGGCCCTCAGAGCGACTACATCACCTGCTGGCCTCGGCAC 
CTATCTGCCACACCTACTNCTGGGGNGGCGGCATGTTGTNTGGGACCGGGCCTGGCTGTTGGCACCTC 
AGGACGAGGACTGCTGGCGTCTTT 

15 

>'000127a-071.scf came from CONTIG 61 at offset 0; "E:\SEQUENCE\export\EST_db\000127a\0001 27a- 
071.scf , (52>598) 

GCACGAGGAGAACTTTCAGGGACCCTGTGAAGCAGCTCCAGCCGAGATGTGCGAGGAGGAGGACAGC 
ACCGCCTTGGTGTGTGACAATGGCTCTGGGCTCTGTAAGGCCGGCTTTGCGGGGGATGATGCTCCCAG 
20 GGCTGTTTTCCCATCTATCGTGGGACGTCCTCGACATCAGGGAGTGATGGTGGGAATGGGACAGAAAG 
ACAGCTACGTGGGTGATGAAGCACANAGCANAAGAGGAATCCTGACCCTGAAGTACCCGATAGAGCA 
CGGCATCATCACCAACTGNGACGACATGGAAAAGATCTGGCACCACTCTTTCTACATGAGCTTCGTGT 
O TGCCCCTGAAGAGCATCCAACCCTTCTCACCGAGGCGCCCCTGNNACCCCAGNNCCANCGGNAGNAA 
03 ATGACCAGATTATGNTTGAGACTTTCATGTCCAGNCTGTATGTGGCTATTCAGCGNNGCTGTCCCTCTA 
Oi25 CGCCTCTGGCGCACACTGNCATGNGCTGACTTGAGAAGNGNCACCACACGGCCATCATGAGGCTCGCC 
M TGCCC 

|V >'000127a-072.scf came from CONTIG 62 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
> 072.scf'(49>521) 

H130 TCTTAAACCTGAAGTGGACTACACCATCACTGTCTATGCTGCCACCGGCCGGGGGACAGCCCGGCAAG 
CAGCAAGCCCGTTTCCATCAATTACCGAACAGAAATTGACAAACCATCCCAGATGCAAGTGACTGATG 
L, TGCATGGACAACAGCATTAGTGTGAGGTGGCTGACTTCAAGTTCCCCTGTTACTGGGTACAGAGTGAC 
& CACTGCTCCTAAAAATGGCCCAGGACCATCGATAACGACAACTGTGAGTCCAGATCAAACAGAAATG 
P ACAATTGAAGGCTTGCAGCCCACAGTGCAGTATGTGGACAGAGTCTATGCTCAAAATCAAAACGGAG 
C335 AGAGTCACCCTCTGGTTCAGACAGCGGNTACCACCATTACTGCTGCGATCCTACCTGAGTTTATTGAGT 
Cjl GACACCCTACCAGCTGACTGCCAGCGACGGCACGCATGTTTAGCTCATGGGTATTGGAGCCGGGGA 

□ 

^ >'000127a-073.scf came from CONTIG 63 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 

073. scf'(49>374) 

40 CGGACATTCAGACAGAACGTGCGTACCAAAAGCAACCGACCATCTTTCAAAATAAAAAGAGGGTCCT 
GCTTGGAGAAACTGGCAAAGAAAAGCTCCCTCGATACTACAAGAACATTGGTCTGGGCTTCAAGACTC 
CAAAGGAGGCCATCGAGGGCACCTACATTGACAAGAAATGCCCTTTTACGGGTAATGTCTCCATTCGA 
GGGCGGATCCTGTCTGGCGTGGTGACCAAAATGAAGATGCAGAGGACCATCGTCATCCGCCGAGACT 
ACCTTCACTACATCCGAAAGTACAANCCGCTTGAGAAGCGCCACAGACAGGGTNCC 

45 

>'000127a-074.scf came from CONTIG 64 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 

074, scf'(49>601) 

AAAAAGAACCATTCGGATATATGGGAATAGTTTGGGCTATAATC 

GTATGAGCCCACCATATATTCACTGTCGGAATAGACGTCGACACACGAGCCTACTTCACATCAGCCAC 
50 TATAATTATTGCTATTCCAACCGGGGTAAAAGTCTTCAGCTGATTGGCAACACTTCATGGAGGTAATAT 
CAAATGGTCTCCTGCTATAATGTGAGCCCTAGGCTTTATTTTCTTATTTAC 

AATTGTCTTAACCAACTCTTCCCTCGATATTGGTCTTCACGACACATACTACGNTGNCGCACATTTCCA 
CTATGTTTTATCAATAGGAGCTGNATTTGCT 

ATACTCTCACGATACAGAGCCAAAATCACTCGCATATATTGTAGCGNCATATAACCTCTCCACACACTT 
55 CTAGACATTGGCTGCTCGCGAACTCGACACAGAGCTACCATAGAAACTATTTCATAGCTATCTTCCTAC 
CAG 
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>'000127a-075.scf came from CONTIG 65 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 

075. scf'(55>670) 

GCACGAGGGGTATCTGCTCACGCCATGAACAACTCTGGCCCCACCGCCCAGATCATTGAGCGGGAGGG 
5 CTGGAAGACCAACATGGACTTTGTTGGGCATCGGAAAGCTG 

TCTTCAAGAAGAAGCAGAAGAATGGCAGCTCCGCGAAGCCCAGCTGCCCATACTGCTGCTGCGCCGTC 
GGCAGCAAGGACCGCTCGCTGTCCGTCTGGCTCACGTGCCTGAAACGGCCTTTGGTGGTCATCCACGA 
GCTGTTTGACAAATCCATCATGGACATCTCCTGGACCCTGAATGGGCTGNGCATCCTGGTATGCTCCAT 
GGACGGCTCCGTGGCCTTTCTGGACTTCTCCTAGACGAGCTGGGAGAACCCCTGAGCGAGGANAGTAG 
10 AGCCGCATCCACCATCCACTACGGCAGAGCTGGCCTCATGACGAGCCCACTGTCACGCTGTCATGAGA 
CCAGAAGCTGAGTACAGGCAGCGCACAGTGGACGCAGGNCCCAGNCAGGACGCGACCGGNCAGAAA 
CGCTCGCTCCTTCGCGGGGTCAGGGGAGCTGAAATAGAAACTTGATAAAGAGGAGGACGAACGGGGG 
AAAACC 

15 >'000127a-076.scf came from CONTIG 66 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 

076. scf'(50>518) 

TGGAGTTCTCCCACCCACGCCGGTTCTGGCCTGCCATTGACGACGGGCTGCGGCGGGCTGCCTATGAG 
CGGGGCGTCAAGGTACGCCTGCTGATCAGCTGCTGGGGACACTCTGACCCCTCAATGCGGGCCTTCCT 
GCTCTCCCTGGCTGCCCTGCGTGACAACCACACCCACTCCGACATCCAGGTGAAACTCTTTGTGGTCCC 
20 TGCGGACGATGCCCAGGCCCGAATCCCTTATGCCCGCGTCAACCATAACAAGTACATGGTGACTGAAC 
GGGCCACCTACATCGGAACCTCCAACTGGTCTGGCAGCTACTTCACCGAGACGGCAGGCACCTCGCTG 
CTGGTGACACAGAACGGNCGNNGTGGCCTGCGAAGCCAGCTGAGGNCCGTGTTCCGGGNTCTCCCATC 
O CCTGTCCCTGTGCCCNCCGCTCTGTTGACCCGNTGTGATCANCAGGCTCCTNTCGCAACC 

p25 >'000127a-077.scf came from CONTIG 67 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 

077. scf'(55>522) 

™ GCACGAGGCAGTGTCTTTCGCAGGTTCGTGGTGCGGACCATGTGTGCAGTGCTGGGGCTCGTGGCCCG 
I\ GCAGGAGGACTCTGGACTCCGGGATCACCGTGTCAGGGTCCTCATTTCCAACCACGTGACACCTTTCG 
^ ACCACAACATAGTCAACTTGCTCACCAGCTGTAGCACCCCTCTACTCAATAGTCCCCCAAGCTTTGTGT 
+=30 GCTGGTCTCGGNGCTTTATGGAGATGGATGGTCAGGGCGAGNTGGTGGAGTCACTCAAGAGATTCTGT 
GCTTCAACAAGGCTTCCCCCTACCCCTCTGCTGCTATTCCCCGAGGAAGAAGCCACCAATGGCCGGGA 
s GGNNGCTCTGCGCTTCANTTCCTGGCCATTTTCTATTCATGATGTGGTACAGCCTCTTTAC 
Q NCAGAGACCTCTTGTCTCGTGACGGTGTCAGATGCATCTGGGTCTANAATGCTGGTNT 
Ql 

fi 35 >'000127a-078.scf came from CONTIG 68 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
pj 078.scf'(l>349) 

m CCCGGGGCGGCGTTAACTAGGTCCCGGCTGAGCGGGCGGGCATCCCAGAGGCCAATTTGCTGACCCTG 
;~ GCCCAGAAGGCAGTGGAGCTGGCCTCGCTGCAGAACACAAAGGATGCCAGTGGCTCTGAGGAGAAGA 

GAAAAAGTGTGTTGGCTTCAACTACCAAGTGTGGGGTGGGAGTTTTCTGAGCCTGCCTTANCCAAGCG 
40 AGCACGAGAGGACAGCGGGATGGTACCCCTCATCATCCCAATGTCTGTGCCTGTGCGGGCAGTGGACC 

CACTGANGCAGCTCAGCTGNAGGTGTGATGAGATGAAAAGGTNCCGACAGCACCTGCTGACACAACC 

GTCATCATTTG 

> , 000127a-080.scf came from CONTIG 69 at offset 0; H E:\SEQUENCE\export\EST_db\000127a\000127a- 
45 080.scf'(22>530) 

TTACCATGGATCCTCCGGACTGCATGCAAGCTGAGTGTCTTCCCTTGCCGTCCCCGCTCGTACAGTCTC 
GCTCATCTCGTTGCCGCCCAGTCCCCGCGCCCCCCGGCCGTACGAGCATCCGGCCCCCGTAGCGGACG 
CCATGCTGCGGGCACGCCCCGTGCTTTGGGCTGTGGTTTTGACCGCACTGACGTTGTTCCGCGGTCCGC 
CGGTGGTTCGAGCTGGGGCGGGCACGATGGGCGCCGGCCCAGTGGTGCGCTGCGAGCCGTGCGATGC 
50 GCGTGCCGTTGCCCAGTGCGCGCTGCCGCCCCCCTCCTCCCGTGCGCCGAGCTGGGCGCGAGCCGGCT 
GGGATGCTGTCTACGAGCGCGCTGCGCGAGGTCAGCCTGCGACGCCATCCGAGGGTGTGTTCCGGCTC 
GTTGTCGTCGCGCTGTGATCGCGCCCGTTCAGGTTGTGGTGGCGGGGCTCGGCCATGCGCGCGTGTGC 
GCTGCCTTACCGTTCGTCGGTAGGATGCGTGG 

55 >'000127a-081.scf came from CONTIG 70 at offset 0 ; "E:\SEQUENCE\export\EST_db\000 12 7a\0001 27a- 
081.scf'(47>636) 
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AATTGGCCCGAGGCGGATCGCCCCTCGACTGCAGTCTTTTTGCATCCGAGAGACCATGGTGGGCTCCC 

CGCGCGCCCCACTGCTCCTGCTGGCATCCCTGATCGTCGCCCTGGCCCTGGCCCTGGCCGTGAGCCCCG 

CGGCAGCGCAGGGCCCTAGGAAGGGTCGCCTGCTGNGCGGCCTGATGGAGGCGGACGTCAATGAGGA 

GGGCGTGCAGGAGGCGCTGTCCTTTGCGGTCAGCGAGTTCAACAAGCGGAGCAACGACGCTTACCAG 

AGCCGCGTGGTGCGCGTGGTGCGCGCCCGCAAGCAGGTCGTGTCAAGGATGAACTATTTCTTGGACGG 

GNAGCTTGGCCGGACTACATGTACCAAGNNCCCAGCCATCTATACAGCTGTCCTTTNCATACCAGCCG 

CACCTGAGAGGGAAAGCTGTGCTCTTNCAGTNTACGNCGNCCATGGATGACACATCANCTGNTGAANT 

NAGCTGCAGNATAACAGCAGCCACTGACCGCTTCATCTGCTCTGCGAAGCCACACTGGNGGNNGATGC 

TATGGCGGCCTCCCATGCGCCTGCAACAGCTCTGGCATGNTGATTGC 



>'000127a-084.scf came from CONTIG 71 at offset 0;*T:\SEQt^NCE\export\EST_db\000127a\000127a- 

084. scf'(49>316) 

TTTAGGAGCCAAGGCAATTCAGCTGAACAGTAACAGTGTTCAAGCTTTGCTACTTAAGGGAGCAGCG 
TTAAAAACATGGGCAGAGTCCAGGAAGCAATAATACACTTTCGGGAGGCTATACGTCTTGCGCCTTGT 
15 CGCTTATATTGTTATGAAGGTCTCATTGAATGTTACTTATCCTCCAACAATATTCGTGAAGCACTGG^ 
ATGGGCTATCATTGTTACTAAACTCTTAGAGCAAATGCACA 

>'000127a-085.scf came from CONTIG 72 at offset 0; M E:\SEQUENCE\export\EST_db\000127a\000127a- 

085. scf(49>427) 

20 TGAGAGTGAAACTGCAGCCGGCGTCCAGCTCTAAGCTTCCTGCTTTCAGTCCTTTGACGCCTCCAGCTG 
TGATCTCTCAGATGCTGCTGCTGGACAATCCACACAAAGAGCCCATCCGGTTACGGTATAAGCTGACA 
TTCAACCAGGGTGGACAGCCTTTCAGCGAAGTAGGAGAAGTGAAAGACTTTCCGGACCTGACAGTC^ 

O GGGTGCAGCCTGACTCCTCCCATGACAGAGCTTGCCGTTCACGCTTATGCTAATGTTCCTTTTGCTGTC 
TAGATAGGACTGATCATGGTGATTTAGTGCAGAGTGCCAAGAGTTCTGTCCTGACATCNAGCTCTGGA 

m 25 TGCCAGCCTCCGACTTATTTGCANAGTGTGTTGTGGT 

~? >'000127a-086.scf came from CONTIG 73 at offset 0;'T:\SEQUENCE\export\EST_db\000127a\000 ma- 
s'^ 086.scf'(49>664) 

TTTTTTTTTAAAAAAAGATTACAGAAAACACTT^ 
S P30 AAGGATCTGAGAGACAGCAAGCACAACACAGTACAAAAGGAGAAGGGAATGTTGAATTCCAGTGCAA 
W GACACTAACACAGCACAATTAGGGAACCAGGCGGAAGCAACCATTTCACAAAGAATGGAATTAGGCA 
s TTTATACTTAATCAGGATTTTTTTAAGCTTTAAA^ 

ATGGNGACAGGGGCTAAGCTTATCTACAATCACCATTTTACCAAAAAACACACTGGCTCAACCACGTG 
AGAAGNGGAGGNTAAACCTGCCTACAGAGGCCCAGCAATAGAGCAAATGCCTAGGCAGTCACATTTT 
h 35 TAGGTGTCGATGTCACATTGGCTGTACATGTTTAAGGGACTTGATTCACCAGACTGGCTCCATCACCTG 
GCTACGAAGTTGAGTTCTTGCATTGCTCAGAGNCAAGCTTACTGNAGAGTCATCAATAGCTAGTGCTG 
TTTACGNCTGGGNCAAGGCTCTATAACTCACTTCTAGGAGTTTAGATACAGATTAATCAGCACCTAGA 
GGAAA 



40 >'000127a-087.scf came from CONTIG 74 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
087.scf'(50>630) 

CTACAACCACCTCTACCTCCAAGGCAATAGGATCAATGAGTTCTCCATCAGCAGCTTCTGCACCGTGGT 
GGATGTCATGAACTTCTCCAAGCTGCAGGTGCTGCGCCTGGATGGCAACGAGATCAAGCGCAGCGCCA 
TGCCCGCTGACGCGCCCCTCTGCCTGCGCCTGGCTAGCCTCATCGAGATCTGAGCGCCACTGGGCGCA 

45 GGGCCATGCCCCCACGCCTCTTTGCATTTGGCTTGATGGTTTGGTTTGGCTTT^ 

ACAGACCGCGTGACAGAAGNCCATGGGCTCTCTCTCTAGTCTTCTTCCCTGTAGGCAGNTNTAGGGGN 
AGNCAGGGAGACAGCAGCNTTCTGCTGAAGGACATGACACGTCCGTTTCCAAGACAGAAGTGGTTGG 
CAGAAGGTNGTAACCCTGAAGNCCAGNCCCCGAAACTCATACCCTCAGTCTCACAGGATCAGGGNCT 
GACATGNCTGAGCATAATACTGGCTTTGAGTATGCTGATTGAAGCAGACTGACGCTCCCGGGCGGCTG 

50 GCGGCGAACTTGGCCCNAGTGTGTTTAATTACCTTGC 

>'000127a-089.scf came from CONTIG 75 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
089.scf'(55>387) 

GCACGAGGCCCTGTACACATATCCTGAAAACTGGAGGGCCTTCAAGGCCCTCATTGCCGCTCAGTACA 
55 GCGGGGCTCAGGTCCGCGTGCTCTCCGCACCACCCCACTTCCATTTTGGCCAAACCAACCGCACCCCC 
GAATTTCTCCGTAAATTTCCTGCTGGCAAGGTTCCAG^^ 
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GAGAGCAATGCCATTGCCTACTATGTGAGCAACGAGGAGTTGCGGNGAAGTACTCCCGAGGCAGCAG 
CACAGGTGGTGCAGGGGGTGAGCTNTGCTGATAGCGACATAGTGCCACCGCCAGCTGGGGG 

>'000127a-090.scf came from CONTIG 76 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
5 090.scf'(52>432) 

GCACGAGGCACCATCGAGAACGTGAAGGCCAAGATCCAGGATAAGGAAGGCATTCCCCCTGACCAGC 
AGAGGCTCATCTTTGCCGGCAAGCAGCTGGAAGATGGCCGCACTCTTTCTGATTACAACATCCAGAAA 
GAGTCGACCCTGCACCTGGTCCTCCGTCTGAGGGGTGGTATGCAGATTTTCGTGGAAGACCCTGACCG 
GGCAGACCATCACCCTGGAAGTGGAGCCCAATGACACCATCGAGAACGTGATGCCAACAATCCAGAT 
10 AAGAGGGCANTCCCCCCGCCANCANAGCTCATCTTTGCGGCAGCACTGGAAANAGACGACTCTTTTGA 
TACACATCAAAANAATGACCTGCCCTGTCCTCGTGGGGGGGGT 

>'000127a-091.scf came from CONTIG 77 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
091.scf'(52>619) 

1 5 TCCAGTTTGGTACCAATGATAAGGACTCAGACTTGTGTCTGGTTGTGAGAGAGAGTTTAAAAGCAGAG 
AAGGAGTTAACAGCATCAGTTACTGAGGCCATTCCCATGGCCCGAGACTGGGAGCTGCTCCCCAGTGC 
TTCTGCCTCAGCTGAGCCACAATCCAAGAACCTGGCTTCTGGGCACTGTGGCCCCGAGACCAGCTCCT 
CAGGCCAGCGCTTGTACCCTGAGATCTTCTATGGCAGCCCTGGGCCTCCCAGTTCTCACGTCTCAGGAG 
GAGCCATAGACTCTCAATTACATCCCAACAGTGGAGGCTTCCGTCCTGAGACACCCTCACTGCACTCTT 
20 ACAGATCACAGCCCCTGTACCTCCCCACGGTCCCAGCCCCGCCCTCGGCACTGCTCTCAGGGNTAGCT 
GTACAGGGGCCATTTCTGGATTTCTNCGCACTGCAGCACAGTACTGNGTAGCTGNCGCTGNAGGGTTC 
TCTACCCTCATCTTCTTCTNTACTNTCAGCTCTGACTATCCITGGCCAACCACCTGTTCAGTTAAGCGGG 
^ NTGCTGCTAGGTAGAGGGGG 

03 25 >'000127a-092.scf came from CONTIG 78 at offset 0;"E;\SEQUENCE\export\EST_db\000127a\000127a- 
\J 092.scf"(55>563) 

in GCACGAGGAGATGATCCAGCTGGGGAAGACGGTGCAGTACCTGCCCATCCTGTTCATTGACCAGCTGA 
U GCAACCGTGTCAAGGACCTCATGGTCATCAACCGCTCCAGCACTGAGCTGCCGCTCACCGTGTCCTAC 
V GACAAGATCTCGCTGGGGCGGCTGCGCTTCTGGATCCACATGCAGGACGCCGTGTACTCACTGCAGCA 
^30 GTTCGGATTCTCAGAAAAAGATGCTGACGAAGTAAAGGGGATCTTTGTCGACACCAACTTGTA 

TGGCGCTGACCTTTCTCGTGGCTGCATTTCACCT^ 
L, GCTTCTGCAAGAAGAAAGAGAGCATGATCGGCATGTCCACCAAAGCAGTGCTCTGGCGCTGCTCAGCA 
!2 CCGGGNTCTCTTCCTGTTGCTGCTGGACGACANACAGCTCTGTGNCTGNGGCCGGGGCATGNAGCCCC 
tjj TCNAGCTGGAAAGGAAAAGGNCTGAGATGACG 

y 35 

01 >'000127a-093.scf came from CONTIG 79 at offset 0;'*E:\SEQUENCE\export\EST_db\000127a\000127a- 

C3 093.scf*(57>347) 

M= GCACGAGGATTCCCTGCTTCATCCTCTCACTTCCCTGGAACATTCTGGCACCTCCCTGCCCCACTTTGGT 
GGGCGGCGGGTCCTCATGAACCTAGTGGGGCTCGGTGCCCCAGCCCGGGTCTGGCGGCCAGACAGAG 
40 ACCCGGGACCGTCCAGCCCCTACCCTCTCCCACCTGCCTTCCTCCTGAGGAGGGCTCCACTTGGACGCC 
ATTAGAATGGCGCCCCCTTAGCTGAGTAGCGGGAAACCTGAGCCCACCGGGCCAGTGGACATTCCTGC 
GGCCAGTGGTGCTCAAG 

>'000127a-094.scf came from CONTIG 80 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
45 094.scf'(51>346) 

CTCGCACACAGGGTTATTGTTACCATCTTTCTAAATTCCATATATATGCGTTAGTATACTGTATTGG 
TTTTCTTTCTGGCTTACTTCACTCTGTAT^ 

ATATATTC1U1T4AATGGCTGAGTAATACTCCATTGTGTATATGTACCACAGCTTTCTTATCCATTCATC 
TGCTGATGGGCATCTAGGTTGCTTTCATGTCCTGGCTATTATAAACAGTGCTGCGATGAACATTCTACC 
50 AAGAGGGGAGGNNGGGG 

>'000127a-095.scf came from CONTIG 81 at offset 0 ; "E:\SEQUENCE\export\EST_db\000 127 a\000 127a- 
095.scf(51>350) 

CGCACCCTCACCGAGCACTCCTACGCCGTGTCTGCCGTGTCTTCCGTGGCTGAGGCTTACAGAAGGCA 
55 GCCTGCCCGGGAACAGGACAGCAGCTCACCTGCGAAAACAGGGAAGGAGAACTCTGAAGCTGTTGCA 
GCAAAACCGAAAACATGCCGAAAGCCAAAGACACTCTCCGTACCCCAGGAATCAGATTCCACTCCAG 
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AAAATATACCACCCCCTCCAGCAAGCAACTGGGAGGTGCGTCAAGAAGTAAGTCCGCAGCCAGCTGC 
AGCTCTTTCCCTTTCAAATCCCCACCACGAA 

>'000127a-096.scf came from CONTIG 82 at offset 0;"E:\SEQUENCE\export\EST_db\000127a\000127a- 
5 096.scf'(50>473) 

CTGACATTAATTGTACACCCAACCCTTAAAAGATATGTTCTGAAGATGCCTrTGGTTTGAAATAGGAA 
GGTTGAAGGAGACCCTAAGTATTTTAGGA'14U11"14411'AATAAAGTTTTTATTTGCCCCTTTAGCATGT 
TGGCCTGTTTGCATGTAAGGGTGGGCAGAGGGGCATTTACAACCTGATCTCTCTTCTCCCTGGGCTTCT 
CCTNGTGCCAAGCTTGGTGGGTGGCNTAAAAGGGNACAGACAAATCTCCTTTTCCATCGACCTGTACC 
1 0 CTCTGCTGGCCGCTCCTCCAAAGCTAAAGGTCCCTGTNNCTGTTGTTNACGCACTGCTCTTGGACCTTT 
CAATAGAGGAAACACACGTGACACGATCAACTCAGACCGCATCAGTTTTAGTGAGCCTGGATCAGTCT 
TTCAGTCTGGGA 

>'000128a-001.scf came from CONTIG 1 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
15 001.scf'(46>520) 

AATTGGCACGAGGGCACTCCAGCTCAGCACATGACCCTGAGACCGCCGTCCACTGTGGATGACAACAG 
GCGGGAGAGATAGCTGACAAGATCTACAACCTGGATAATGGGTACACGAGCGGCAAGGAGCAGCAGG 
CCGCCTACAACACGCTGATGGAAGTCTCTGCCTCCATGCTGTTCCGCGTCCAGCACCACTACAACTCAC 
ACTATGAGAAGTTCGGCGATTTTGTCTGGAGGAGCGAGGACGAGCTGGTTTTTAGAAGGCCCACCTGA 
20 TCCCTCGGCGGCTGGAGAGGTGAGCAGCCACTGGTCCAGCCTCCTGCGAAGCGCCTATATNCAGAGCC 
GNGTGGACACCGTGCCCTACCTCTTTGCCGCACGAGGNAGGTCGGNCTGCGTATGNNNGNGGNTACA 
GCATCTCAGGACACCAAGCACGTGCGAGAGAAAATAGTGTCATGGNCCGAACACTACGGGAGGCAGA 
O N 

m25 > , 000128a-002.scf came from CONTIG 2 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
Cf O02.scf'(49>547) 

f£ CGACCCCCTTGTGTTTCATGTCCGCGGCGCTCTGCTCTGGATTCGGAAACGGATACCATGTGCGCCGGT 
?2 CAGCGCTCGGCGGGCGCCCTGGCGGCGGCAGCCCCGCGCACAGAGTACGCCTTCTCCGCGCGCCCTCT 

GGCCGGCGGGGAGCCCTTCAACCTGGCCTCCCTGCGGGGCAAGG.AGCTGCTCATTGAGAACGGAGCA 
T. 30 TAGCTCTGAGGCACAACGGAGCGGGACTACACCCAGAAGAATGACCTGCAGAGGGGTTTTCGACCCC 
Lj J GGGCCTGGACGAGCTCGGCTCGCCTGCACCAGGTGGGCATGAGGAAACGCCAGACGAGAGATCTGAT 

TGCTGAGTACGCCGACAGCGNGGGTCGAGCCAACTAGCCTTGAAGGCGAGGAATNGAAGAGGCTCGT 
M CTCGCTTCTGGGAGTCGCCAGCAGGACAGCATGTTATACGACTAGTATACGCCCGGGGCGAAAAGTCT 
(fl GATTGAATCTGGGCCAAGGGCCGGCC 
f*i 35 

p >'000128a-003.scf came from CONTIG 3 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
ri 003.scf'.(52>478) 

£ GCACGAGGCllU'lUriU'I'lT'14CCTC<m , GCTACTATAACGTTTCCCCAGGGATGl , ri , llCCGTGACCCC 
? " GCTGGCTGTACTGTGAAGTCTCTATGTTTTCTGCCTTGACGAAGCACAAAAGCTTGAGATGCTATATTC 
40 GAAGGCGCAGTGTGCCTTCGAATGTAAAAGAAGAGAAAACAAATGCAGACGGGGACCCTTTTAAAGT 
GGAAACCGACCACCGAGGCTGGGGGGCTGCCGTGAACAANAACGCCTTGCNTITTCACCrTGCATCCT 
TGAGCGATGGGTGGACCATCCTGTCTGCAGAGACCCCCCTGCGATGCCCGGGGCAAAGCCAGCCCTAA 
GCATAGATGATGAT(nTrCACACAAAGAGGAANTTGTAACTTATACTCCGAGCGCTGGATTTTAAGAC 
ATCCATGAGGGTTTCTG 

45 

>'000128a-004.scf came from CONTIG 4 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
004.scf(48>489) 

CGGGTTTTGAGTATAGCCGTTCTGGAAATCCCACCCGGAATTGCTTGGAAAAAGCAGTGGCGGCGCTG 
GATGGGGCTAAGTACAGTTTGGCCTTTGCTTCAGGTTTAGCAGCCACTGTGACCATTACCCATCTCITA 
50 AAAGCAGGAGACCAGATTATTTGTATGGATGATGTGNTATGGAGGTACAAACAGATACTTCAGGCAG 
GAGGCAACTGAATTTGGATTAAAGNATTCTTTTC^ 

ATTACACCAGAAACC^AAGCTGNTGGNATTGAAACCCCCACANACCCTAGCTTGAAGATGATNGACA 
TTGAAGCCTGCGCACATACGGNCCATANACATGNAGACATATTTNGGGNTGNGGATACACTTTATGTC 
AGCATATTCAGCGCCTTGCTCTGGAGCGATATTG 

55 
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>'000128a-005.scf came from CONTIG 5 at offset 0; "E:\SEQUENCE\export\EST_db\0001 2 8a\000 128a- 
005.scf'(46>459) 

TGGGCCCCCCTGGATTGGCTGGACCCCCTGGCGAGTCTGGACGTGAGGGAGCTCCTGGTGCTGAAGGA 
TCCCCTGGACGAGATGGTTCTCCTGGCGCCAAGGGTGACCGTGGTGAGACCGGCCCTGCTGGACCTCC 
5 TGGTGCTCCTGGCGCTCCCGGTGCCCCCGGCCCTGTCGGACCTGCCGGCAAGAGCGGAGATCGTGGTG 
AGACCGGTCCTGCTGGTCCTGCTGATCCCATTGGCCCCGNTGGTGCCCGNGGCCGCGTTNTTCCCCAAG 
GCCCCGNGGAGACAAGGGAGAGACAGGCGAACAGGGCGACAGTAGCATTAAGGGTCACGNGGCTCT 
CTGGTCTCCAGGNTCCCCCGGCCCCTCCGCTTNCTGTGAGCAGGTCCTTTCGAGCTCTGTCTGCTGTCC 
CCGCGC 

10 

>'000128a-047.scf came from CONTIG 5 at offset 14;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
047.scf , (50>548) 

TTGGCTGGACCCCCTGGCGAGTCTGGACGTGAGGGAGCTCCTGGTGCTGAAGGATCCCCTGGACGAGA 
TGGTTCTCCTGGCGCCAAGGGTGACCGTGGTGAGACCGGCCCTGCTGGACCTCCTGGTGCTCCTGGCG 

15 CTCCCGGTGCCCCCGGCCCTGTCGGACCTGCCGACAAGAGCGGTGATCGTGGTGAGACCGGTCCTGCT 
GGTCCTGCTGATCCCATTGGCCCCGTTGGTGCCCGTGGGCCCGCTGGTACCCTTNNTCCCGTGGTGACA 
AGGGTGAGACAGGCGAATCAGGCGACAGTAGCATAANGGGGTCACGTGCTCTCTGGTCTCCAGGGTC 
CCNCCGCCCCTCCGCTTNCTGTGAGCAGGTCCTTNCGAGCTCTGTCTGCTGTCCCGCCGTCCCTGCTT^ 
CTGTTCTCCCGCAGATGACTCATGGCTCCAGCCCATCGTCCCTGCCTGAGCGATGGATGTGTCGCTGTC 

20 CTCGCCTCGACCCTGTCCAGN 

>'000128a-079.scf came from CONTIG 5 at offset 43; M E:\SEQUENCE\export\EST_db\000128a\000128a- 
O 079.scf*(49>648) 

fc J3 TGTGGAGCTCCTGGTGCTGAAGGATCCCCTGGACGAGATGGTTCTCCTGGCGCCAAGGGTGACCGTGG 
CB25 TGAGACCGGCCCTGCTGGACCTCCTGGTGCTCCTGGCGCTCCCGGAGCCCACGGCCCTGTCGGACCTG 
SJ CCGACAAGAGCGGTGATCGTGGTGAGACCGGTCCTGCTGATCCTGCTGATCCCATTGGCCCCGTTGGT 
#r GCCCGTGGCCCCGCTGGACCCCAAGGCCCCCGAGGAGACAAGGGTGAGTNCTTCGAACAGGGCGACA 
j[V GATGCATTAATGGTCACCGTGGCTTCTCTGATCTCAGGGTACCACCCGGCCCTCCNGGCTCTCCTGTGA 
V GCAAGGTCCTANCGAGCCTCTGTCTGCTGGGCCCGCGTCCCCTGCTTGCTGCTCTCCNGCAAATGACTC 
^30 ATGTCTCCAGCCCATCGTCCCTGGCCTGAGTCCCTGTGTGCTGTCTGCTGTCTCCGCCTCTGACCCTGTC 
^ CCAGTCTCCACGGGCTCACTGACTCTCCCANCACTCAAAGTCGAGTGGCGTTACGGCGGTGCATGGNC 
L GGACGACGCGGGCCCACTCACGNCCAAGAAAACGGCCCGGCCGAACCCCCCCC 
P 

CP >*000128a-006.scf came from CONTIG 6 at offset 0; "E:\SEQUENCE\export\EST_db\000128a\000 128a- 

□ 35 006.scf'(51>507) 

E|l GCACGAGGCAGAGTCCTGGTGACGATTGCCGCGTTCGCCCCCTCAGTCCACTCCGCCAGCCCTCCACC 

□ GCTGCGCCCCGCCAGCCCGCCCCTTTCCTGTGCCAGGCACTGACAGGCACCATGCCCCACCAATACCC 
in AGCACTCACCCCGGAGCAGAAGAAGGAGCTCTGTGACATCGCTCACCGGATTGTGGCTCCGGGCAGG 

GCATCCTGACCGCAGATGAGTCCACCGGGAGCATTGCCAAGCGACTGCAGACTNTTTACACCGAGAAC 
40 ACTNGAGAGAACCGGCGCTACTACCGCCAACTGCTGCTGACTGCCGATGACCGCGAGAATCCCTGCAT 
CGGGGCGTCATCCTCTTCACGAGACGCTGTACCAGAAGCCGATGATGGGNCGNCCTTNCCCCCAGTTA 
TAAAGCCCAGGCGNGGGGNGGGCAATAAGGAGAAAAGGGGGGGGNCCCTG 

>'000128a-007.scf came from CONTIG 7 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
45 007.scf'(47>316) 

TCGGTGGGATCTCTTTACGTCCTCTGGACTGGAGGCCGAGCCCCCGCCCGCGGCCGAGCCCCGCGCCC 
GGCGTCTCCGCCCGGTGTGCTCTCCGCAGTGTTCCTGGGCTTGGGAAGACCTCGGGGAACATGGCGAG 
GCAGCGGTGGTTTAACGGGAAGGACGGTGACTGTTAGCCTGTGAACGAAAGCGAGAGTGAGCCGCCT 
CACGCTCCGGACCAAGAGTGATCTTGAACTTGAGGCTGCTACTAGATTATTGCCCACACCTGCTNTC 

50 

>*000128a-008.scf came from CONTIG 8 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
008.scf'(45>464) 

TAAAAAAAGGAAGCTTGGTCCACTTGCTTC 

GCTTATGACACCCCAGCACTGCCCTTTCTGCTCCTTTCTCCATGCCTTCTTAGGGCCTCCCCTCCACTGG 
55 TCCCCAAATCTAAGTCTCCCCAAAAGACACAGGAAACAATGCATTGTCTGCCCAGCAACCAAAGGCAA 
TGCTGAAACACCCAAGAGGCCCCCACACTCCCAGCCCACTTCCTTCACCCAGAACCTCNTNTTCTGGG 
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GGACCTGGAGTGCTCAGACTGCCANAGAAGCTTTACCATCTGGCATCCCTGGGGCCCGGGCACATTCC 

CCTCTTGTTTTGAGGGAAGCATGCCAGGGGGACACTGGCCCTTCATCACAGNTGGAGGAANGCAGAA 

GGGNNCAGANG 

5 >'000128a-010.scf came from CONTIG 9 at offset 0;'T:\SEQUENCE\export\EST_db\000128a\000128a- 
010.scf'(316>320) 
TTGAA 

>*000128a-012.scf came from CONTIG 10 at offset 0; "E:\SEQUENCE\export\EST_db\000128a\000 128a- 
10 012.scf'(43>539) 

TCTCAACTCCATGATTTGTGGAGAGAAGGA 
TTTTTCCCCCCCATTCTTATAAAATCTTCCTTTCATCAGTTT^ 

GTTGTACAGTTTACCACTACTGCTGCTGCTACTGCTAAGACGCTTCAGTCGAGTCCGACTCTGTGCGAC 
CCCATAGACGGCAGCCCACCAGGCTCCCCTGTCCCCGGGACTCTAGGCATTTAGAAATTNTTTI^ 
15 GTGAGGTATTATAAGTCATTAACTATTCCCTTTCGATAATAGATGTAAGCAACTATTAAAAA 

TAGTCACAGATTTGACTGAAAATCTCTTACAAGAAGAGGAACAGAAATAANGAGCAGNTNGAATGGN 

GCTGNNACATGGAAACATCAAGAAAGGNGACACACTGTTTTTTTTT^ 

AAAACAACTNTGATG 

20 >*000128a-017.scf came from CONTIG 1 1 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

017. scf'(100>532) 

^ AGGAAGGTCGGGGCTGGGGGGGGGAAGGCGCGGGGGTGGGGGGGGGAGGAGGGGAAGGGGAGGGG 
= GGGGGGGGCGAGGAGGGGAGGGGGGGAAAAGGGGGAGGGGAAGGGAAAGAAAGGAGGGGGGAGA 
ttl AGAAAAGAAAAGAGAAAGGGGGGGAATTTGAGAAGGAGGGGAAAAAAAGGGGAAAAGGGAAAA^ 
&25 GGGACAAAGGAAAAGGGGGGGGGGGCGAAAAAAAAAACGGGAAGGGGCCGAACGAAGGAGGAAAA 
M AACAAAAGGGGAATTAAAGCAGAGAGGGAAAGGGGGGACTACGGGACAAAGTTGGGAATGAAGGAA 
01 CAAAGGCCAAAAGACGCGCCCCAGGGGCCGGGAAAAAAACAAAAACGAGATACCGAACGGGAAAGG 
M AAAAAAAGATACGATTAAAAACCCCCCCCCCAAATACGGGAA 

Q 30 >'000128a-018.scf came from CONTIG 12 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

018. scf'(60>253) 

L AAATATTAAGAACGTAAGAAAAGCTCACTATATAGAAAATGCTATACCCGGAACAAAACAATGGGGC 
^ AAATGCTGGTGGAGGAGACAAAAGGGAAAAGCAAAGGCAAAATGGCAGGGAGGAAGGGAGAGGAA 
b * AAGAAACCGGAAGGGCGGGAAAGGCAGGGAGAACACCGCGGGTGAAGGGCGGGATAGAGATG 

O35 

PI >'000128a-019.scf came from CONTIG 13 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

C3 019.scf'(99>348) 

H> AATAAGAAATAGGCTCCTTGTAAGTCTTTATGAAAACGGAAACTTAGAGGGTAAGAGGACTGGTGGG 
GAATACAAGTTGGTTGGGATTAAGAGATGATGAGCAGGAGAAAGAAAAATTATGACCATATATGGAA 
40 TGGAGGAAGAGGAGGGAATATGGGAGAAAGAAAAGGGAAAGGGACGGACGGCGGCTTTGAGGGAAG 
AAACGCGGTCTTCCAAGAAATAGAATAAAAGAAAAAGAAGAGGAGGGGGG 

>'000128a-020.scf came from CONTIG 14 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

020. scf*(l>365) 

45 AGGGGGGTTAATAGACCCGCGCGGGGCCGGCGCTGATACACCACCTGGGGGAACCCTTCCGCGCAGA 
GAAAAGACCTGGACCCAGGCAAGAGGGACAGAGACATCCAGCCGAAGAAGGGCGCCTGAGAAAACA 
TATATGGGAACGACAAAAGAGACACTATGAGGCAAAGGGCCTGGGGATCCATTGTAGGAGGGATCCA 
AAGCCAATGCCTCAGCGCGGAAGAACCTGGCCTTGGAACCAAAGGCCACACACCGCGAAGGAGCCAA 
CAAAAAGGGGAGGGGGCCTCTTGGAACGAAAAGGCTGCCCGAAAAAAATAATTGAATTGGGGGGGA 

50 AAAATGGCAAAAAACCTAAGGGGGTTGGCCGC 

>'000128a-021 .scf came from CONTIG 15 at offset 0; "E:\SEQUENCE\export\EST_db\000128a\0001 28a- 

021. scf , (3>262) 

GCGTGGGCGTTTAACTCGGTCCCGTCTCGCGTTCCGGCCTTTGATATCTTTCATCTTCGTTG 
55 ATCTCGCGCAGACTGAAAATACCCTGGGGCACCCTATGGCCACAAGCTTGGTGACCCAAACGCTACCA 
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CTCGCCAGTTGCCGGACATGATATGTGCGCCTGTGAGATTAGAGAGATAAGGGGAAGTGAGAGAGAG 
AGAAGAAGAGGGGGGGGGGGAGGGGGGGGGGGGTTTTGGGGGGGGGGGGAGGGGG 

>'000128a-022.scf came from CONTIG 16 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
5 022.scf'(411>415) 
CAGAA 

>'000128a-023.scf came from CONTIG 17 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

023. scf(336>462) 

10 GGGGCGCGCGGGCTCTGGTGGGCCGGGAGGAGGGGGTAGGGGGGCACGGGGGGGGGGAGCTTTGGC 
AGGATAGAGGCCCCAAAAGGAGAGGGAACCCGCCGCCCCGGGGGGGGCAGGGCCTGGGCGG 

>'000128a-024.scf came from CONTIG 18 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

024. scf'(29>467) 

15 GGCTGTGTGGACTTACAGGACTCTGAGGGCGCTCCTCATGAATGAAAATTAAGCAACACGGAGGGAA 
GGGAAAGCGCACCACTTCATATAACTTAAACAGTTGTGAGCAACCTGGCTAGCCTGGCTGGCGCTATG 
AGACGGGAGCTGGGCACGAAGAGCCACTGGTCGTAAGAAAAGGAAGTCGGGGAGTTTGAGGCGCAA 
AAAAAAAGCCCGCAGCCCCCGGACCGTCAAGCCAAATGGGGCCTGGGGACCAGGGGACCAAGGGAC 
GACCAGCGGGACAGGGCCAGAGGAACGTAAGAAGGGCAACGCAAAGGGCAAGGCCGCCCACCGCTA 

20 AACCACACCGCACGCCGCCCAATAAAACATGGGGTAAAGCGCGCCTTTTGTCCCCGCCCCCCCCTCAT 
TTTCTGGGGGTCGGTATTTGTAAATTAAAAAAATTTTT 

O >'000128a-025.scf came from CONTIG 19 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

^ 025.scf'(l>247) 

03 25 CACGGGTGCCCTTTAATATGGTCCCCCGGGCTGCTGCTG^ 

Sj TTGTTTTGCCAGTCAATGGCAAGATAAAACTAAGTG 

ffi ATAGGGCATGTGAAAATGTCTCCATTTTTGGTTGTTGGGGTTAAGATGGGGTGGTGTGGGGTGAAGTA 

T! GGGGATGGGGTTGAGGGGAGGAGGCAGGTGGTGAA GGGGAGG 

:H 30 >'000128a-026.scf came from CONTIG 20 at offset 0; "E:\SEQUENCE\export\EST_db\000 128 a\000 128a- 

™ 026.scf'(l>587) 

^ CAGGGGCGTCGTTTACTITGATTCCCGGCTGCGGAATTCGCACGAGATTGATCTACCAGCTCCAATT^ 

O AACTGCAGGCATAAGCCCAAAATGTGACTAATATAAAAGCCCTCAGGCATGTAATTAAATTATCCCAG 

CP TGCCTTTTTTAGTTITAATATCAAGATTGAATCTGTTATGT^ 

G 35 NAGTCTGTATGCATGACTCAAATATACCTAATACAATGTCAGAGNTGTATAAGCCAGCAGAATTTATT 

p! TTATAGCAATTCAGTATCTGTTTACCTACAGGNTCGGGGTTGGGGAGTATATTATGAAGAATCAGATT 

p AGAACTGACTACTAAGAGACTATGGATCCACTATTAGCCACTCAATATAGACCACGCTAGACCCNAGA 

fl GAGCTATACAAAACAAAATCTATTCNCCCTACTTATTTAAGTCTCCTTTATACATACCAGGCCT^ 

TAGACGAAAGTGAGGGGCCTGGGAGGCACACTGACTCCCTTCCTGCCCAGCATAGGAATAAGAGTCA 

40 AAGAGAGATACTCACACCTTTCCCCTTCGGGCTAAAGCGCG 

>'000128a-027.scf came from CONTIG 21 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

027. scf*(40>80) 

CGCTGCATGGCACATGCCGCCACAATGCCACACTATACCAT 

45 

>'000128a-028.scf came from CONTIG 22 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

028. scf'(l>525) 

CACGGGGGGCGTCTAAACTAGGGATCCCCCGGCTCAGAACTGCACGAGTAGAACAAACCACACGTTA 
ATACTGCTGTGTGATATGAAGCCATAGATCTTCTACTATGCTTGGATACGACCTACGCCCAGTGCAGA 

50 GTCGGGGGTGCGTGCTTACAGACCAGATGATGTATGATTTGCGCTGGAGCATGCGAGAAGATAAATAA 
CTACCCTAGCGCGAAGAGGCTCTATAGCATAAGTATGCGAGAACATGCGGACCAGTTCTGAAGTAGA 
ATAAGAGCATGCTGGAGCTGTTCTTGCAGTGGACACAGTGAAAGACACATAGGCTGACAACAGATGT 
GCATGACAGATGAGAGACGACTCACCGAGGAAGACACAAAAAATAAGGAAAGGGCGCAGAAAGTGA 
GCACTCAGAGGTAACTGGCGACATGGGACTTGGCAATCAGCGCAGGAGACGGGCCTACTCACGCTGG 

55 CTTTTGCACACCTAATTGAGAAAGGAGCGAGGGCGACTGGGGGTGGGGGTGTGTG 
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>'000128a-029.scf came from CONTIG 23 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
029.scf'(l>363) 

AGGGGCTCTAACAGTCCCGCTAGATGCCAGCATCTCTCAGAAGCGCAGGTCGCACTCGGTAGGAGCGC 
GCCAGGCAGGCGGGGAGCGAGGGACGAGAGACGACAGAAGGGCCCTAACCGAAACTGTGCCGCCCA 
5 ACTGGCAGCTCGAGGAAACGTACGCCAGTGAGACCCAAGTTTCCCTATCAGAGACGGCAGAACACTA 
CGGTGGCGAGAGCCCAGCCGAGCGCCAAGCCTCGAGGCGGGAGGAGCAGTTGGCTTTGGGCTGCTGT 
AAGCAGTGACCACACGCGTTAAAGTCTCAGACCCCAAAAAAAAAAAAAAAACGGGCCGCCAGCTAGA 
GTTAACGCGGTAGGGAGGACGGTCCTAC 

10 >'000128a-031.scf came from CONTIG 24 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

031. scf'(l>431) 

AGGGGCTTAACTGTCCCGTAGCTGCTGGCCGGGTGAGACTTTTGCTACCCGATCAACCGGCGACGGGC 
GGTCGCTCCGGACTCGCAGCGGGGAGGGTCACTACTCTGCGACGAGGGAAGAGCGGCGTGTCCGGAG 
CAGAGGAAAAATTGACTAATGAACGATAGAGCTCTAGTTTTGCTGGACCCCGAGAACGACACTCCGCC 
15 ACCACGGATCCCAGGACTCTGACGAACCAAAAGCATGATGAGAGACGAAGTAAAAGCTTTGTGGGGA 
GGAGGGGAACACCTATCGACACGACCCCGTGACAAGGGATGGGGCACCTAGATGAAGAAAAATACAG 
TGAGTTATGAGGAAAAAACTGAACTTGTAATTCCACTGAGGGGGTAAATAATCAGGATGGCCTCCGCG 
CTCTTGCGAAACCGCTTTCTTTAAAG 

20 >*000128a-032.scf came from CONTIG 25 at offset 0; n E:\SEQUENCE\export\EST_db\000128a\000128a- 

032. scf'(178>503) 

^ GTCGCGCAGAACGCAGAACAGCCCCGAGATCACCCAGACTGCCGAACGAGCCAGACTTGGGGTGCCC 

W CTCGAAAGCAGACAGAGCTGAACTAAAGGGCCCTTTTTGGACGGGAACCACGCCTGATATTTCACAAA 

%D ACAAGCGGCAATAGAGAGCTGTATCCCACCTACTTATAGCAAACCAAGGAGAAGGCCCAAAATTTTC 

03 25 AAAACAAAGAGAAAGACTGGGATTTGCCCAAAGTAGGAGGAGCGAACCGGATCCCCTCAATCAATGC 

\J ACAGATCAATTACTAAAGCTTCCCGGCAAAAACTGTGCCGCCTCAACATTAGAACGA 

U >'000128a-034.scf came from CONTIG 26 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

lc 034.scf'(l>120) 

gTJ 30 CAGGGGGCGTTAACAGGATCCGGCTGAGGAAAAGTCATGTACGCATGCTACCAGGAAAGAAATCAAG 
GGACGGCACTTGAGAAGCCTTTATGGGGGGTGAGGAGGGGGGGGGGGGGGGGG 

5 >'000128a-035.scf came from CONTIG 27 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

3 1 035.scf*(54>235) 

Q 35 GCACGAGGCTGTTTCATTAGCTGCTTTATATGG 

01 AAGGGGTGCATAGAGTCTGAAGACATTCTTTTCTATTTTCCTAATCCCCCTTCTGCTGTCTCTGGG 

O GCCTACTGGCACAGAGGCAAGGTATTTGCAGAGAACAGAAANGT 

t » 

>'000128a-036.scf came from CONTIG 28 at offset 0; M E:\SEQUENCE\export\EST_db\000128a\000128a- 
40 036.scf , (43>286) 

CCCGCGTCTACTTTCAGAGCCCCCCGGGGCTGCGGCGAGGCCCGGGCGCGCGGACGAGAGGGCCCAT 
GAGGCGCCAGGGAAGGTCACGGTCAAGTACGACCGCAAGTAGCTACGGAAGCGCCTCAACCTGGAAG 
AGTGGATCCTGGAGCAGCTCACTCGCCTCTACGACTGCCAGGAAGAGGAGATCCCAGAGCTGGAAAT 
CGACGTGGATGAACTCCTGGACATGGAAAGCGATGATACCCGG 

45 

>*000128a-037.scf came from CONTIG 29 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
037.scf'(l>281) 

CACGGGCGCTTAATAGGTCCCGGCTGAGGTTGGCTGTTATTGGATTGTGAAATGCTTACTACGAAAAT 
CTGAAGCTAGCCAACGATGATTGAAATCACAAGTGGGACAGCAGGAGGAGTATCAGCTCTCTGAAAC 
50 TCTCAGCAGCTCGCGAGCCGCATAACACTGCGACGATAACAGAGACGCTTGTTCAGTCCTNAGAATCA 
CAAACCAGCAGATGAACTAAAGACGCAGGACAACTATTCATACCCATGTTGGAAACATGACTTCAAA 
AAATAAATAAT 

>'000128a-038.scf came from CONTIG 30 at offset 0;" E:\SEQUENCE\export\EST_db\000 128 a\000 128a- 
55 038.scf(8>426) 
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GTTAATAGATCCGGCTGAGTGAAATGTGACACCATTCACTCAAAAAGGATTGACCCTAACCAGAGGAC 
CTACTGCAACGAGCATCACTGGCCCAGCTTGAGCAGGGACAGAGAGAGTCAGAGCTGCCCCTGTACG 
CAAAGGAAGCAGCTCAGGTAGCTCGCAATCAGTGAGAGAGTCGGACAATGAAACAGATTNCGCACTT 
GTTGCCGCGGAGACGACAGGCACGCACNGCTGTGCAGCAGCCCAGACCATACTCAACCTACAAAACG 
5 TCAAAGTGAAGGAATGTGAGAAGAAGGGCAGCCGTGAACACACGACGCTTGCTAACAGAACAAAACC 
CACTGCCAACAGCCGACGGCCACCCTAAACCAGAGACTAAAGAAAAAAAGACTACACAACCATGGGG 
ATTGAAAGGCGCGAGG 

>*000128a-039.scf came from CONTIG 31 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
10 039.scf'(48>549) 

GGAAATTGCCCCAGATGCGTCCTTCATTGATGACGAAGCATTTAAGCGGCTGCAGGGCAAAAGGAACC 
GAGGGAGGGAGGAGATCAACTGTGTGGAGATCAAAGGTGACGACCAGCTCAGTGGGGGCCCAGCAGT 
GGATGACCAAGTCATTGACAGAAGAAGAAACCATGAAATCATTCAGCAAAAAGAAAGGTGAGCAGCC 
AACAGGCCAGCAGCGGCGGAAACACCAGATTACGTACCTGATTCATCAGGCTAAGGAGGTTNTNCTG 
15 GAGCTGAAGAAACACTGGTCGGGAGAACAAGCTCAGCCGCCGGCAGACCCAAAGCAAATANNCGATC 
TAGGGCTCTGGACTGACTGCTCTGGATCNCTGCAAGCCACTGGCTCGGGCCCAGCTCGNCTCTGGACC 
CAGCTGATCGAGCCAGATCTCTTTCCTGAGACC^GCCT 
ACAAAGTAAAAATCACTCTTCTGGCTGGA 

20 >'000128a-040.scf came from CONTIG 32 at offset 0;"E:\SEQUENCE\export\EST_db\000 128 a\000 128a- 
040.scf'(47>605) 

11UT11T11"11'1GCAACAGTAACCCCCTGTCCAGAGTCTGACTGTAGCTGAACTGTTCAGACTGAGGAA 
S3 TGGAGCAGGCTGTGGGCGCACGCCTGATCCCTCCTGGGCGAGCGCCCCCACCCTCAGGGAACAGGCTC 
03 CAGCCAGACCAGCTCACTGCTTGCTGGCCACCACACACTAGCCATACAGAACATCATCATTATCTTCTG 
yj25 AGTACACACTGCCACCTGTGCCACCGCCACTGCCCTGACGGGGACAGCTCATTCTNGTTACTGAGGGA 
M ATCTGAGCTGGCAAGCCTCGACTTGCTGAAGGGCTGAGCAACATTCATACTGCGGAGTCATTATACTG 
fn ACAGACGGCGGCAAGCGCATAGCTCTCAAGGATCCGCGGATCTAGCCTGATCATCTTTTATTCATGCT 
L GACGGTGTTGCGTCCGTCTGCCATTACTTGATGATCAGAGGCACTGAGGCGTGCAATTGGCAGCATCA 

AAACCTATCTTTACAGACTATCATCTGCATGGCTGGCGTGCTGAAGAACGGCTCTTGAAGGAAAAGGA 
s tl 30 AAGGCGGGAGAGG 

>'000128a-041.scf came from CONTIG 33 at offset 0; "E:\SEQUENCE\export\EST_db\000128a\000 128a- 
y 041.scf'(14>537) 

CI] TTCTATACTATGGATCCCCGGGCTGCGG1T1T1T1T 

D 35 TTATGAATATAAAATATACATACAACATAATACACATTTACACATTTACAATTT 

01 1T1TTGAGCACGTTTGGTTCTGCACGGCACAGTGGCCCATGTTCCTTCCACTTACACTCAAGACATTCT 
p CTTCACCTTGATACATACTTGGGAAGAAATACCAGGCCGAGCGTCANATGGCCAGCTTCACTGTCTTC 
U CCAGAATCACTTNTCTTCTGATTCCCCTTTGCTGCTACAGGCTTTCATGGCCCTAAACTCCAGCATA 

AAATGCAGAGAAAAGAGGCTGCAGAATCCCCTTCGNCTTTCAAATCACCCTGAAACATCCCACCTGAC 
40 GAGGNGAACATCATAGCATGCTGGATAACATAGCTAAAAACTACTACAGGAGCTTGAAGGACACATA 

CAACTAACTGTCACCATGATGATACAAGGATCGAATCGGGTAT 

>'000128a-042.scf came from CONTIG 34 at offset 0;*'E:\SEQUENCE\export\EST_db\000128a\000128a- 
042.scf'(48>687) 

45 TAATTCGGCACGAGGGTTGCTTTGGGAGCTCTCCAGCACCTTCAGGAAAGGTACAAGAAATTNT^ 
AAATCATTTTAAAATGCAATTTAAAATTCTCAA 

AGCTGGGTCTTCTTCGCTGCGCACGGGCTTCGTCTAGTTGCTGTGCAAGGGCGTCTCATTGCAGAGACT 
TCTCTTGTTGCAGAGCACAGGCTCTAGACGCGGAGCTGCAGTACTTTNCGCACANCNNNTCAGNAGNT 
GTAGCTCCCAGACTGTAGAGGGCAGACTCAGTAGATGGGGAGGGGCACAGCTTAGTGCTCTGAGGCA 
50 TGTGAGAATCTCCAGATCAAGAATCAACCTGTGTCTCCTGCATTGCAGGCAGATTCTTTACACTGAGCC 
TCAGGNAAGCCAAAGNGATATTAATATTAAATACTCTGATTGAT^ 

CAGAAAAAGGGCGGCAACAAAAACTACGCCAAGCACACTGCTCATCTCATTACTTAAAACANAACTA 

CGTCNAAGAAGAGAGAACTTCTATACAGATTACCAGACT^ 

GGGAATGGAAAAAATTTGTTTCCCGG 

55 
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>*000128a-043.scf came from CONTIG 35 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
043.scf*(334>638) 

AGAAGACAAGGAAACAGAGAAGAACAAGGGCACCCAAACACACACACCCCGGGCCCTGCGGTTCGG 
ACGGATGGTGCCGCCCTGAAGAACTCCCAGAGGTCCGAAGGGACGGAAGGGGGAAAAGGGTTGGGTG 
5 GAAACCCCCCCCTTCCGGCGGCCATCTGGACCCTTTTACCCAGAGGGGGCTCGCCCTAAGAGGTTTAT 
GTAGGCCGGGGGGCCGAATAACTGCAAAGAAATTAAGTGCAGAGTTTTAAAGTGA 
CCTACCTCCTAATTTGTTTTTCTGGGGGGGGTTTAG 

>'000128a-044.scf came from CONTIG 36 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
10 044.scf(l>359) 

CGGGGGGTTATAGTCCGCTAGTGGCGCGGGTGGTTGTGAGAGGGTGTAATGTAGACAGCTATTAGAAT 
ACAAGGAATTAAAAAGGAAGGCAAAATGATATATGTGAAGATGTAATCAATAAAAAAGACACACACT 
AATCAAGTGTGGTAGACAAATATATTGTAATGCT^ 

ACGACTCCAATATGNGGAAGTGGNCGAAATTTGTGGGTTTGACGGCGTGTGGCGCGCTCTATAGTGGT 
15 GAAATTTGAGCAGGAGGAGGAGATCAGGAAGTGGGCACGGCTTCTGTCGAGCGATGCAATCTCGATA 
GGTTGGGCTAGGGCGGAGGGT 

>*000128a-045.scf came from CONTIG 37 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
045.scf , (50>308) 

20 GCACGAGGGGCAGAGGTGCAACTTTCTTCGGGCGGCCCGAATCCGGGTTCATCCGACACCAGCCGCCT 
CCACCATGCCGCCTAAGTTCGACCCCAACGAGATAAAAGGCGGAGCGTGCTTTAGATGTGGGCCGGG 
„ GCTTCGGGATGCGGCATCCCTCCCCGTATTNCGTCCGGGCCGCGGCGCCCGCCGCTATGGGCTTTCCCA 
CGTCGGGCCTCAAGGCCGCTGCCTCCTAAGGGCCCTGCCTCTGGTGCTGNNNNNA 

S| 25 >'000128a-046.scf came from CONTIG 38 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
jJ 046.scf*(54>610) 

Sfl GCACGAGGGCTCCCCCCTCCCCCCGAGCGCCGCTCTGGCCGCACTGCGCTCGCCCTGAGCTCCGGGCT 
CCTGCTAAGCCAGCGCCGCTGTCGCCTCCCTCCAGTCGCCATCATGATCATCTACCGGGACCTCATTAG 
41 CCATGACGAGATGTTCTCCGACATCTACAAGATCCGGGAGGTCGCGGACGGGCTGTGTCTGGAGGTGG 
hi 30 AGGNGAAGATGATCAGTAGGACAGATGATAACATCGATGACTCGCTCNTTNATGGAAATGCCTCCGCT 

GAAGGCCCCGAGGGCGAAGGTACCGAAAGCACAGTAATCACTGGTGTCGATATTGTCATGAACCATC 
^ ACTTGCAGGANACCAGCTTCACAAAGAAAGCTACAAGAANGTACATCAAGATTACTGAAGNCAATCA 
SI AGGGAACTTGAGAACAGAGACAGAAGAGAANACCTTTATGACAGGGNCTGCGAACAATCAGCCATCC 
JL £ TTGCTATTCAAACATCAGTCTTATGTGAAAACTGATNCAATGCATGGTGCTTGTGACTACGGAGAGGG 
y 35 GNACCCATATGATTT 

O >'000128a-048.scf came from CONTIG 39 at offset 0; M E:\SEQUENCE\export\EST_db\000128a\000128a- 

K 048.scf'(52>580) 

GCACGAGGGTGCTTTGAGTTCCGTCTGCGGCCAAGGAGCTCGTCCCCCACCTACCCCCACCCTCTTCCT 
40 CTCTCCTCCCAATCCCAGGCGTTCCCGACACTCTAGGCGTCAGGAGGCACGCCGACCAGCGTTCCGGC 
TGGGGAAAGGGTGGCGAGCGGGACCGCCCGACGTTGGGGTTCTAGTGTGAGACGCAGGTGCGGTCGG 
TNTCAGGAATTAGGACATCGGCTGGGCCTGAAACTCGCTGGGCATGCAGNNNNTGTCCCTCGNCCGCG 
GAGACTGGCTGTCTCACGGAGCGAGGGACGTGCATGTACCCCCGCCTCAGAAAGCGGCCNGCTGGCA 
GCCTCATGGAGGTGGNNTGTGAGCAGTGNGAATAACACGCCANAAAGCTAGCAGCTGGCGACAAAGT 
45 CAAATCCTCTGCGNNCCACCCACCCAGCATCAGCAACTACGCCAGGGACAGNGCCTGCCCATCTGNGT 
CTCGTCCTCCGACCCCCTCCCCCCCCCTCTCTGCTACTCCCGNGCCACGNATGTG 

>'000128a-049.scf came from CONTIG 40 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
049.scf'(48>538) 
50 TTTCTTGGAACTAAGAAGGACTTACCTG 

TGGAACCAGAGTTTGAGTTAAGAAACTTGGAAAAAGCAGCTGAAAACATCTCAGAGTCCACTTAACA 

ATTTAAAAATTCCACTTAAGATGCTAAATAATC^ 

TCCCCAGTTCTTTCTGTCTTTCCCCTCTGNGATC^ 

GNGAGTACATATAGGCTGNTGCTGCNTCAGACATTTNCATCTCTCTCAAGACTGGNAGTAGGNAGCAA 
55 AACCTTNGTCTTTCAGTCTCTGTTTTTATTTGGAAGAANAATCTCT^ 



132 



% • 



ATCTCATACATAGGATTTCCCTACAATCTGATCACAGGAGCTGAAACGACAGGANGGNAGTGATGCTG 
GTAGACCATG 

>'000128a-050.scf came from CONTIG 41 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
5 050.scf'(8>563) 

GCGTTAACTAGGGTCCCCGGCGCGGGGTCTGCTTGCTTACAGGCTGGACGGACAGACCCAGGACGCCC 
CTTGCTCCAGCCTCCGACCACCCTCCAACCTTTTTTCCAGTCGCAACCTTCGGAGTCAGCCACTCAGCT 
GTCCGCGATCACCGGGACCAGCCACCATTTTTTAATCTCTTATTATTACCGACCAATCATGAGCTGCCA 
GATTCGTCAGAATTATTTCTACGAGGTGGTAGGCGNNCGTCACCGCCTGGTTAACATGCATCTGOWN 
10 NCTCTACACCTACCTCTCTCTGGGCTTCTATTTCGACGCGACGATGTGGCCTGGAGGGTGGGGGTCACT 
TTTTCGCGAATGGNCCAGAGAAGCGCGAGGCCGGAACGCTCTTGAAACTGCAAACCAGCGGGCGGCC 
GGCCCTCTCTGGGAGGNCAAAACCATCTAGAGANGGGGGTAAACCAGACCTAGGAGCCGCTCTCGAN 
AGAAAACTGATANCTNTGGACGCAGGCTGGCTTGCCCGGAACCCAATTGGACTCTGAAACATCTAATG 
GAAGAANCAAA 

15 

>'000128a-051.scf came from CONTIG 42 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
051.scf'(l>671) 

CCACCGTGTGGCGCCGCTCTATACTATGGATCCCCGGGCTGCAGGCTTCAGTGGCAGCCAGTGCAGGG 
GGTCAGGGATCATGGGGGAGAGCGCTCTGGAGTCGGGGCCTGCGCCCGGAGCGCCGGCAGGGGGTCC 
20 GGTGCACGCCGTCACGGTGGCCACCCTGCTGGAGAAGCTGGCCACCATGCTGGAGACGCTGCGCGAG 
CGGCAGGGGGGCCTGACTCAGATGCAGGGCGGGCTGGCGGGCTCCGTGCGCCGCATCCAGAGCAACC 
TGGGCGCGCTGAGACGCAGCCACGATACCACAGTTTTCACGCTGGCGCAGCTGCTGGCCAAGGCGGA 
^ GCGCGTGGGCTCGCACGCGGATGCCGACCAGAACGCGCCGTGCGCCGCGCGCCCAGAGCAGAGCTGG 
^ AGACACCACGACTGTGGTGCGCGCGGTAGTCCACGTCTGCCTTAAGAGAAGCTGAATCCCACCAGCCT 
25 TCANAAGCGCGGACCCTAGCCCGGGAACTGGCCAACTGCCGACCGACGAAAAGTCAACAGAGAGCCG 
X 1 GGAGCAGCCGAGCGAGGACCGGTGAGAAGACAACTGCAGCCCTCAGCCAAGGCGCGCCACACAGCGT 
01 AGCCCCGCTGGCGCGAGNTGGCCGAGACACCTGGGCACGACAACCCCAACGGGACGGACGGGCGAG 
U 

£ >'000128a-052.scf came from CONTIG 43 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

ijj 30 052.scf'(44>569) 

!" AATTGGCACGAGCTCAGGGCACCAACGACTCACTGATGAGGCAGATGAGGGAGCTAGAGGACCGCTT 
U TGCTAGTGAGGCCAGCGGCTACCAGGACAACATTGCCCGCCTGGAGGAGGAGATCCGACACCTCAAG 
GATGAGATGGCCCGCCACCTGCGCGAGTACCAGGACCTGCTCAATGTGAAGATGGCGCTGGCACGTGC 
:1 s AGATTGCCACCTACCGGAAGCTGCTGGAGGGCGAGGAGAGCCGGATCAACCTNNNNNATCAGACCTT 
y 35 CTCTGCCCTCAACTTCGAGAAACAAGCCNCGACAGAGGGGGTCTGAAGTCATACCAGAAGACGNGAT 
OT GATCAAGACATGAGACCGGNAGGNNGAGTCGGAGTGAGGCAACACAGAGATGAGTGCTCTAAGCAG 
O AGTTTTTGCTGCAANACGGCTCACTTGTCTACTGCTCTAAGCANNCTCTCTTCAGCACACCCACCATGT 
M< TCCTCAACTTGACTGTTCGGACCCTTTGTCCCAGGAAAGACACTCAGCAGTACCC 

40 >'000128a-053.scf came from CONTIG 44 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

053. scf'(43>620) 

ATTTCGCACGAGGGGAAGGTTTTCCTGGCAGGTTGATTTCGAGTCAGCATGTCGGCTTCAATGAAGGA 

ATGCCTTCAGCTTCAGCTGCTGGAGATGGAAATGCTGTTTTCTATGTTTCCTAACCAAGGAGAAGTAAA 

ACTTGAAGATGTCAATGCCCTGACGAACATAAAGAGATACTTGGACGGCATAAGGGAGGCCTTGCCA 

45 CCAAAAATCGAATTTGTGATCACCCTGCAGATCGAGGAGCCCAAGGTGAAAATTTTCTTGCAAGTAAC 
CATGCCTCACAGCTACCCCTATGTAGCACTACAGATGTGTGCACGGTCTGCAGAACTTGACAGACAGC 
AGCAGCTGCTTCTCAACAAAGGCCTCACTrCCTACATCGGGACTGTTGATCCCAGGGAGCTCTGTGTGT 
GCGCGGCATNCAGAGTTACAGACAACAGGCCTCCTACTTCTGACAGAAGCTGTGGACGAACATGAAC 
AGCAAGCCATCAGAACACTCTOCGATGTGACTACGCACATATTTCAGAGACCTCGAAAGACTGAGNCG 

50 GAAGTNGACGACGAATTGAGAAGAAGCGGATACG 

>'000128a-054.scf came from CONTIG 45 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

054. scf'(39>53) 
GGTCTGCAGTTGCTC 

55 
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>'000128a-055.scf came from CONTIG 46 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

055. scf'(10>290) 

CGTTAACTGGGTCCCCGGGCTCAGTTCCGCCCCCGCCCCACGCGCCCAAAAGGCTGGAGCCTCATCGC 
TCCATGTGTGGTATTTGGGGCTCTTTGGGGGAGATGACTGGCTTTTTGTTTGTGGGTGATGGGTTTTAA 
5 TATTGCTCACAGGGGTCCGGGAGCATTTCGTTTTGAAAATGTTAATGGGTACACCAATTGCTGGTTTGG 
ATTTCACCGGTTGGAGAGAAGATGACCAGCTGTGTGGTATGTCTGCCGATCCGAGAGAAAGAAATTAT 
NCTCCTT 

>*000128a-057.scf came from CONTIG 47 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000 128a- 
10 057.scf'(53>548) 

GCACGAGGCCAGTACACAGGTGTCGTGAAAACCACCGTTAAACCTAAGCCAAAAGGGAAAGGAGAAG 
ACCCACATCAACATCGTTGTCATTGGGCACGTAGATTCAGGGAAGTCTACCACGACTGGCCATGTGAT 
CTACAAATGTGGCGGGATCGACAAGAGAACAATTGAAAAGTTCGAGAAGGAGGCTGCCGAGATGGGA 
AAGGGCTCCTTCAAATATGCCTGGGTCTTGGACAAACTTAAAGCTGANNTCTTGCGTGGTATCACCATT 
15 GATATCTCGCTGTGGAAATTTGAGACCAGCGAGTACTATGNTACCATCATTGATGCCCCCAGACACAG 
AGACTTCATCANAAACATGATTACAGGCACATCCCCAGCTGACTGTGCTGTCCTGGATCGTGTGCTGG 
TGGTGGTGGATTTGAAGCCCGGATCTNCAGAAACGGCAGACCCGNGAGCATGCCCTITTGGCTTTACA 
CCTGGTGNNGAANCACTANTG 

20 >*000128a-056.scf came from CONTIG 47 at offset 20;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

056. scf(77>499) 

m TGTTGTGGAAACCACCGCTTAACCTAAGCCAAAATGGGAAAGGAGAAGACCCACATTAACATCGGTG 

^ TCATTGGGCACGTAGATTCAGGGAAATCTACCACGACTGGCCATCTGATCTACAAATGTGGCGGGGAT 

£ CGACAAGAGAACAATGAAAAGGTCGAGAAGGGAGCTGCCGAGATGGGAAAGGCTCTTTAAATGCTGG 

H 25 TCTGACAACTTAAGTTTTTGACGGGGTCACATGATTCTCCTGGGAATTGAACAGAGTATATGTACTATG 

N AGCCAAGAACAAACTATCAAACTGTTCGGCCTCCAGTGATGGCTGCGATGGTGTGGTTGGATTGAGCG 

d ATTrCAACGCAACCGACTGCCTTGTTACTGGGGAAATATGGGGTACAAGATCCTACCCTANCAAAAAC 

M= AATGTGAAACCTTTAA 

■P 

hj 30 >'000128a-058.scf came from CONTIG 48 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

a " 058.scf(9>565) 

P5 GCGTTAAACTAGGGATCCCCCGGCTGAGTATTCGGCACGAGGGATCCCACAAGAGGCTGGACCCTAG 

m ACATACTCTTGTTGAATAACGCACACATGGTGTATAACTAGCACGCACGTAAAACATCCGTTTTACGT 

JL' AGCCACAGGAGGGGGAAACCATATAGATGAAAACACTGAGTCTGAGACGTGGACATCCCAGAAGTGT 

y 35 ATAAACTAAACTTACCTGAGTATAGGAAGAACCTCTGATATCCGTGAGCAAGACAAGGAAAAAGAAG 

J AATTCTGAATATATGGGAAAGCCAGCGCTATAGGGAGAGCAACAAGGACCATGAGAGCCAGATATAT 

O GATGGGGAATAGAGAGGACACACGAGGATAACATACACATAGAGAAAGCTATCAACGGGGAAAAAT 

H< AAGCGATGAGACACTCATGGTGGACTGAACGGCCGGCATAGGGAGGCAACGATAGTATACGAGGGAA 
ACGAACAATATGACGCAATAAACGAGTAGAAAATGGGAGCTACACAGTGTTTAGGAGGAGCTATGGA 

40 CAAACGGGTTTTAAATTCCGG 

>'000128a-059.scf came from CONTIG 49 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

059. scf'(40>518) 

GTCTGCTATTCGGCACGAGGGTTTACCAGCTTAGAGGTCTTGGACCAATTGAAGAAGACACTATTCTT 
45 GTCATAGATCCAAATAATGCTGCAGTACTCCAGTCCAGTGGAAAAAATCTGTTTTACTTGCCACATGG 
CTTGAGTATAGATAAAGATGGAAAGTATTGGGTCACAGACGTGGCGCTTCATGAGGTGGTCAAACTAG 
ATGCAAAGAGTAAAGAAGGCCCrCTGCTAACCCTGAGAAGGAGCATGCAACCAGGCAGTTTTCTAGA 
AACACTTCTGTGCAGCCCACCGATGTGGCTGNGGGACCAGACACCGGAACCATCTATGTGTCAGATGA 
CTACTGCAACAGTCGCCTTGTGCAGAGTTCACCAAGTGAAAAATTCATCACACAGTGGGGAGAAGCGT 
50 CTTAGAAAACAANCCTATACAGACCCAGTCAGAGTTCTCACAACTTGCCCTGTNGCCTCCCTGGCCAC 
TGGG 

>'000128a-060.scf came from CONTIG 50 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

060. scf(45>469) 

55 TTCCAATGAATATTCAGGACTGATITCCTTTAGGATTGACTGGTTGGATCTCCTTGCAGTCTAGGAGGT 
ATTAC1TACATATTGTAAAATTTACCCCTGTAAAGTATACAATTCAGTGGGTCTTTATATACTCACAGT 
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TATATTTAATAACACTAATCTCAGAAATTTCATCACCCCCAAAAGAAGTCACATACACATTAGCAGTC 

ACHTCCCATTTTCATTCCTNCCATCTCCAAGCAG 

GGACATTTAACTATATGAATTCTACAATATGGGCTTT^^ 

TATTGTGCAGGGCAGGGGCATACTCATTCTCCTCTGTTCTTAGTAGATGGNGAGAGAGAAAGAAAAAA 
5 AAAAAATGTAAA 

>'000128a-063.scf came from CONTIG 51 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
063.scf'(49>634) 

CGCTGACTATTCTCAACCAACCATAAAGATATTGGTACCCTTTATCTACTATTTGGTGCTTGGGCCGGT 
10 ATAGTAGGAACAGCTCTAAGCCTTCTAATTCGCGCTGAATTAGGCCAACCCGGAACTCTGCTCGGAGA 
CGACCAAATCTACAACGTAGTTGTAACCGCACACGCATTTGTAATAATCTTCTTCATAGTAATACCAAT 
CATAATTGGAGGATTCGGTAACTGACTTGTTCCCCTAATATTGGTGCTNNNNTATAGCATTGCCCGAAT 
AAATATATAAGCTCTGACTCTCCCTCCTCATTCTACTACTCTGCATCTCTATAGTGAGCTGGGCAGGAC 
AGCTGACCCGGTACCTCCTTACAGCAACTAACCTGCAGAGCTAGAAGACTAACATTTCTCTTAACTAA 
1 5 AGAGATCTCATTTAGAGCACACTTATACACATATAAAAAGACCCGCAGGACATACAACCTTGTGTGAA 
CGATATACGCGACATATACTTTCCTGTTTAAGGCTACAAGTTTAAACGAACAAAACCTTTGACGGGAG 
AGGACTTTTTAACTTTTGTTTGCCCGAGTTTTATTTCG 

>'000128a-064.scf came from CONTIG 52 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
20 064.scf(54>595) 

GCACGAGGGGGATCTACACTCGAGTCAAGAACTACGTTGACTGGATAAGGAAGACAATGCAGGAGTA 
Q TAGTGCCCCCAGTGTAGACTAACCATACAGGTCCCACCAGCCTCTCTAAGGGCTGTGACCCCTCTGGA 
jjj CTTTCTCTTCCTCACAATAGTTCCATTATTTCACCATGACTGAGAGAGGACACGGGAGTGAGATTGAGC 
m TAGTGCCAGGACTTGGATGTCGGGACACTGGGTTGGAGGTAGGGTGTNTNTCCTGTGGCTGTGTTGGT 
ri 25 CTTTCAGTATAGATGGACTAACTACATGGGGTCCTCTCCCCCGAGTCCATCCTGTGGACTTCAGTGTGC 
2i AAGGGAAACCCTCTCTITCTCTATTCATGGGTC 

H 1 CAGATCTGACTCTGAAATTTGCTGTGGGGCATTCTCTTGATTTTNTTGGGTTNCCCT^ 

TGACCACACGTTCTGCTACTACTGTAATAAGCATGTTATAACCCAAAAAANAAAAAACTGGA 

«F 

yj 30 >'000128a-065.scf came from CONTIG 53 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
3 065.scf'(50>578) 

q GCACGAGGTGAAACCTTAAATCCCACAACATTTATTATAAAGGTGCTGTAAAGGGAAACGCTGGGCTT 
ffl CATGACGGGCTTATCGGTAGGATTTCTGGTAGCGGGCACGGGCACCAGGACCTCCAAACTTCTTGGAT 
T*k TCGCAGCGACGGGGATCGGCrACCAGCAGGGTCCGGTCATACTGGATGAGGATGTCTTTGATCTCCTT 
35 CrTGGAAGCCTCATCCACATATTTGTGGTAATAGGCCACCAAGGCTNATTAGATGGACTGGCGGATGG 
% CGTAAATCTGGGCGACGAGACCACCACCCTTCACTCGGACGCGGATGTCCACACCAGCAAATCGCTCC 
U TTGCCCNAGAGCAGAACAGGTNCCAGTAGCTTGTATGCAGCGTGCGCGGTTCGATCATTCTCAGGGTC 
^ GTGCGTrCACCTGATGAGGNCGNTACCTCGTTTGCAGTGCGCCAGGCTGTGGCCGNCTTCTTACGNCC 
GAGACTTGCACGACTGCAGAGGCCCTTTGGACGCATGGCTCAGGCGCAGAACG 

40 

>'000128a-066.scf came from CONTIG 54 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

066. scf'(50>515) 

CCGGGGACGAGGGCCTGACCCACTNACAAACGTGTGCTAGACTACCCGAGGGACCCTTGAAAGCCAA 
AGCTCGGTCCCCGGTAGCGTCGAAGGCTACGAATCTTGTCCGCACCAACGCCGACCTGAGGGGGGAG 

45 GGGCTGCAGCCAGGAAGACAGAGCGGAAAGAACAAAGGAGGGCGAGGAAAACAGGCGAAGCACAA 
AGAAAAAAACAATAAACCAGCGCAGTCGGAGGAGGCACACGTGTGGATGGGATGAGCTCTTCTATGA 
GAAGGACAGCGCCGGTGCAGCCAGACCTGAATGCGAGGAGGAGGAAGAGACAGAAGTGGGAGAGGA 
GCAGGAGTAGGCGGCAGATTGGACCTAGCACAGCTACAGAGAATGATGGCTGGGGGGAGAAGAGGCT 
GGATAGAGCGCGGGTAGATATGACACAAAAAGATGACGAGAACGCGCTGAGAACACGGGAGCAGAG 

50 A 

>'000128a-067.scf came from CONTIG 55 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

067. scf'(9>545) 

CCGTTAAACTAGGGATCCCCGGGCTGCAGGCAGAGACGGGCGCCGTCCCATCTCGGCCTCTGGGTAAC 
55 TTCTGCTTGACTGACCGACCGTGACCCTGACATAGCGTCATATTCATGGCAGCCAAGGGAGGCACTGT 
CAAAGCCGCTTCAGGCTTCAACGCTGCCGAAGATGCCCAGACCCTGAGGAAGGCCATGAAAGGGCTT 
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GGCACAGATGAAGATGCCATCATCAACGTCCTGACCTATCGCAGCACGGCCCAGCGCCAGGAAATCC 
GGACAGCCTACAGTNTTTCCATCGGCAGGGACCTGATGGACGACTTGAAGTCAGAACTGAGTGCAAAC 
TTCGAGCAGATGATCCTGGAGATGATGACACCCCACGAGCTGTACGATGTGCAGGAGCTGCGTAAGG 
NCATGAAGGNAGCTGGCACAGATGAAGGCTGCTGATTGAGATCCTGGCTCCNGACACCGAGAAGAAC 
5 GGCGCATAACAGACCTACACTGCATATGCGNAGCTGAAAAGAATCGTCGACCGCATCATGTCACG 

>'000128a-068.scf came from CONTIG 56 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

068. scP(51>578) 

CCGGGGCTATATTTATTGGCGCCTTCTCTCAACTGATCCTGTCACAGCTAAAGAAGTAGTCTTGTCTGA 
10 AAAGCCACTGATTTCTGAGGAGACAGATCTTATTGAGCCAACTCTACTGGATGAGCTAATCTGCCACA 
TTGGTTCITrGGCCTCAGTGTACCATAAGCCGCCCAATGCTTTTGTGGAAGG^ 

GCAAACACTTGCCAATACATCATGGGAGCACTGATGCAGGAGACAGCCTTNTNGGCACCACCACTGCC 
ACCAACCTGAAGCAGCCTCAGGTTATTCCCTCCAGGTGACCTTC^ 

GTCCCAGGCATGTGCACAGTATCTTCATGCAATGGAGCAGGGATCTCTGGAGANGCTAAAGGCGNGG 
15 GAAGCCTCTCCACATCAGGCGCACCTGTCCTCCTATCTGCGGCAGAAGGCGAGAACGTGACTTCCGGA 
AGCAGCACGGGAAGGGTCAGTGTGCGCTGAAAGTAAACGGAATAAAATATA 

>'000128a-069.scf came from CONTIG 57 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

069. scf'(49>593) 

20 TCAGGACAGAAATGTACAAGCTCATGGTCCGTATTCATAAATAGGAGATTTCGGGAAGATGAGACTGG 
ATTATAAACAGGATCAGTCAGAAGCTGAAGATCTTAAGGATATGCAGTGGAAGGCAAACATCTCTTCA 
n TTCCACAACAGAAAACTATGACGATCAGAAA 

% AACACATCCTTCAGATAACCAAACAATGTAAAATACTGCAGGGTTTTGACCGTTNTCTG 

S AAGGTGGACTCAATTTCAGTGTCACTCTAATTCGCATTGTGGATCAGAATCTTGGAGCCAAAAAAAAG 

25 GAAATCCAATCATAGCACANAGCTTGGTGGNTTATTGAAT^ 
« CTGTTATGGNNTTCATCTTTTTTAGAGAATGCTATTACGGTACAGANTGNAGT^ 

0 1 ATGCGNANNNAGGCATACAGGNAGATGCAGGNCGGCGCTGGNAAGNAGGNNGNCTTTAAGNGGNAG 
M; CGN 

yj 30 >'000128a-070.scf came from CONTIG 58 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

070. scf(50>628) 

CGTGGCTACAGCTTCACCACCACGGCCGAGCGGGAAATCGTCCGTGACATCAAGGAGAAGCTCTGCTA 
CGTGGCCCTGGACTTCGAGCAGGAGATGGCCACCGCGGCCTCCAGCTCCTCCCTGGAGAAGAGCTACG 
AGCTTCCTGACGGGCAGGTCATCACCATCGGCAATGAGCGGTTCCGCTGCCCTGAGGCTCTCTTCCAG 
35 CCTTCCTTCCTGGGCATGGAATCCTGCGGCATTCACGAAA 

TCGACATCCGCAAGGACCTCTACGCCAACACGGAGCTGTCCGGCGGGACCACCATGTACCCCGGCATC 
GCGGACAGGATGCAGAAAGAGATCACTGCCCTGGCACCCAGCACATGAAGATCAAGATCATCGCGCC 
CCCTGAGCGCAGTACTNCGTGTGGATGGNCGCTCCATCCTGGCTCGCTGCCACCTTCACAGAGNGGAT 
CACAGCAGAGACGAGAGCCGCCCTCCTCGGCACGCAAGCTCTAGCGACGTAGCGCGTACCCTTTCTGC 
40 AAACTACTGCCAAACGAAGAAATGAGTCTTTGTTT 

>'000128a-071.scf came from CONTIG 59 at offset 0; M E:\SEQUENCE\export\EST_db\000128a\000128a- 

071. scf'(55>577) 

GCACGAGGCAGGAATGGGGCCCTTACCAAGGAAAAGTCGGTGAAGCATATGGACTTGTGCCTGACCG 
45 TGGTGGACCGGGCACCTGGCTCCCTCATAAAGCTGCAGGGCTGCCGGGAGAACGACAGCAGGCAGAA 
ATGGGAGCAGATCGAGGGCAATTCCAAGCTGCGGCATGTGGGCAGCAACCTGTGCCTGGACAGCCGC 
GCAGCCAAGACGGGCGGCCTGAGCGTGGAGGTGTGCGGCCCGGCGCTTNNTTAGCAGTGGAAGTTCT 
CGCTCAACCTGCAGCCGTAGGGGAGCCTCCCGCGTCTGCCCGCGCCCGGCCACCCAGCGACGAGCACG 
TCATCAAGTCTGTTTCTTAATACTTNCGAGAAACTATATACCTCAGTATTCATCATGTCTGCAGGTCGG 
50 AGACTAGCGCGGNGAGGGCGCACCAGAGCGGAGGAGAGGAGCTNTGCGCCCTCTCGCCTGCGCTGGC 
GNCCACACCCTGGAGCACGGNCCGAGNNNGACGGAAGAAGGGCCTGCCAGG 

>'000128a-072.scf came from CONTIG 60 at offset 0; n E:\SEQUENCE\export\EST_db\000128a\000128a- 

072. scf'(36>612) 

55 GTGCTGCATGAATTCGGCTCGAGGCTGCCCGGTGCTTGCCTGCTGCCTGCCTGCCTGCCACTGTGGGTT 
CCCAGCACCATGAGGGCCTGGATCTTCTTTCTCCTTTGCCTGGCCGGGAGGGCCTTGGCAGCCCCTCAA 
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CAGGAAGCCTTGCCTGATGAGACAGAAGTGGAGGAAGAAACCGAGGCCGAGGTGGCCGAGGTACCCG 
TGGGAGCCAACCCCGACCAGGTGGAAGCAGGAGAATTCGATGATGGTGCCGAGGAAACCTTCTAGGA 
GGTGGAGGCCGAGAACCCCTGCCAGAACCACCACTGCAAACACGGCAAGGAGAGAGAACTGGACGA 
GAACAACACCCGCTGTGTGAGAGCCAGCACCCCACCAGCTGCCCTGCCCGCATCGGCGAGTTGAGAA 
5 AGAGTGCAGCAACGACAAACAGACCTTCGACTCTTGCTGCCCACTTCTTGCACCAGNGGACACTGGAG 
GCACCAGAAGGGCACAACTGCACTGACTACACGGGCCCTGCAAACATGCCCCCTGCTGGACTCGAGCT 
GACGATTCCCTGCGCAGCGGACTGGCTAGTACGACT 

>'000128a-073.scf came fromCONTIG 61 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
10 073.scf(55>610) 

GCACGAGGCTTCAAGGCCCTCATTGCCGCTCAGTACAGCGGGGCTCAGGTCCGCGTGCTCTCCGCACC 
ACCCCACTrCCATTTTGGCCAAACCAACCGCACCCCCGAATTTCTCCGTATATTTCCTGCTGGCAAGGT 
TCCAGCCTTTGAGGGTGACGATGGATTCTGTGTGTTCGAGAGCAATGCCATTGCCTACTATGTGAGCA 
ACGAGCAGTTGCGGAGAAGCACTCCCGAGGCAGCAGCACAGGTNNNTCAGAGGGTGAGCTATGCTGA 
15 TAGCGACATAGTGCCACCGGCCAGCGGGGGGGGTGTTGCCTACCTTTAGCATCATGCACCACAACAAA 
GCAGCCACAGAAGATGCAGAGCAGGAGGTGAGGCGAANTCTGNNGCTGCTGGATGCTCACTTGAAGA 
CGAGACTTNTCTGGGTGGCGAACGCGTGNACGCTGCTGAATCACAGATGTCTGCACCTGTGTTGGTTT 
ACAACAGNTCTGGAGCCTCITTCGCCAGNCCTTCCTATACCCACGCTGGTCTTACTGCATATCANCCCC 
ATCGGNCTGTTG 

20 

>'000128a-074.scf came from CONTIG 62 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
Q 074.scf(16>50) 

Jg AATGACCCCGGCTGATAATCGTTGAGGGGAGCTGA 
03 

: 1 25 >'000128a-075.scf came from CONTIG 63 at offset 0; "E:\SEQUENCE\export\EST_db\000128a\000 128a- 
2* 075.scf'(56>567) 

" 5 GCACGAGGGGATTTTGCAGACATGATTCATATTTCCTTCTTAAAGTGTATTTCTTTCTGCT 

AACAGAGAAGGAGGGTCTGGCGTGGCCTCTCTGAGATTGTTAATGATGTAAATTGAGTCCCTGGTTTT 
4= TTTACTTCCGTCTCGTGTCACATGACCGGCGTGCGCATGGAGTAGAAGGATGATGCTGAGAAGTCAAG 
W 30 GAACTGAGCACGCGGACGAACAGAGGCCGCGTCAGGCGCCTTTCCACCAACCCACCCTCTCCCCTCAG 
a TTTGGTTGTTAGTCTCACCCAGTCTCCTTGAGAAGATGGAGGGAGGCTGACACAACAGCGCGACACTA 
Q CCCTGTGCCCCGCCCGACCATCACGAGCCTACGTCCTCAAGAGCGGTGCCGCGCTGTGCGTGGAGAGT 
CAAACAGTATATGTGTATGAAACATGTACACATCAAGTTATGATATAAGATCTCAACTTCTAATTTAAT 
m TTTAAAACTGATGTTGTCTAGGGGGGTTTGTCTT 

5 35 

U >'000128a-076.scf came from CONTIG 64 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

H 076.scf(50>486) 

** CTCGTGTGGACTTTATCITGAGGGCAGAGAAGAAAGTAATTTAAGTGTGGAAGATAGAATTGATTATG 
TTGGAATTCTGACACCGTAGCTCTATGGTACATCAAGCTCCCTTCATATGAACCiTCAAGTTGAGAGCT 
40 TTGTAAGATGCTGATGTGTGTTCACGTGTCCGGTCACATAAGTTAGTTCACGTGTCTGGCGTACTTCTC 
AAGGTAGTGTACTGTAAGATTAAAAGATGTTGTATTTITrc^ 

AAGGATTGGGAATCCTACTACACTACAATACTATACAGTTGATTGTTAGATGGGTACCTAGGCTAACT 
NNTGTGGACTTATGAACAAATTGGATTTATGAACATGCTCTTAAATGGAACTCATTCATATGAAGGNG 
ACTTACTGTTATAGTAGATGGGGAGG 

45 

>'000128a-077.scf came from CONTIG 65 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
077.scf(47>555) 

TGTTGAGTGGTTGTGAGATTTAAAAAGCAAAACAGACCACTGCTGGCTGGTTGGTGCCGAGGTGAATC 
ACCCAAAAGCTCCCATGCCACAGAGCGAAGCCGAGACCACGAAACCTGGGTTCGAGGCCCAGTGGGA 

50 AGGGGTGCATGGCCTCACTCCTCACTGCTGCTCACTrCCTCCAGGGCAGCATCTCCCCTGNGTTTGCAC 
CCATGGGACTCATCTTTTGGGAGGG'lU144GTGGTTGTNTTGTTGTACCrrrrrrrAAGGAGCAGAGAG 
GCCAGTGATCACCCCCGAGCCGGGCTGGGTAGCAGGTGACCTGACATGCGNNGATGTGCCCTCAAGA 
GCCTGGNGCCTrCACCGCTTrGTGCTTGGGCTGNGTGTGCCTCGCTCCCTCTGGGGCGGNGGCCGCTGC 
AGACCTGCCCNAGGGTCCAGNNCGGGAGCCACCACTGATCATACCAGGCTGNCAGCCACGGACGCTC 

55 GCCTGGTCTGCTCACTTCCCTGGCTGGANNAGT 
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>'000128a-078.scf came from CONTIG 66 at offset 0;''E:\SEQUENCE\export\EST_db\000128a\000128a- 
O78.scf(49>560) 

TTATTTCGGCACGAGGATCATTGATGCCCCAGGACACAGAGACTTCATCAAAAACATGATTACAGGCA 
CATCCCAGGCTGACTGTGCTGTCCTGATCGTTGCTGCTGGTGTTGGTGAATTTGAAGCCGGTATCTCCA 
5 AGAACGGGCAGACCCGTGAGCATGCCCTTTTGGCTTACACCCTGNGTGTGAAACAACTAATTGTTGGC 
GTTAACAAAATGGATTCCACTGAGCCACCCTATAGCCAGAAGAGATACGNTTNAATGGTTAGGGAAGT 
CAGCACCTATATTAAGAAAATTGGCTACAAACCCGACACAGTAGCATTTGTGCCAATTTCTGGCTGGA 
ATGATNGACACATGCTAGAACCAGTGCTATATGCCATGTTCAGGGATGGAAGTCACCCGTAGGGACGC 
ATGCCAGGGAACCACCTGCNTGAGCTCTGATGCATCTGCACCACTCGCCACTGACAACCTGCGTGCTC 
1 0 TCAGAGCTATAATGGGG ATGTACGCCTGGGNCGGG 

>'000128a-080.scf came from CONTIG 67 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
080.scf'(46>302) 

TGTTATTCGGCACGAGGTAAGTGTAATCGGCAGAAACAACAGCAACATCTTTGACCTGAACCGGAATT 
15 TCCCGGACCAGTTCGTTCAGATCACAGAGCCCACCCAACCAGAAACTATGGCTGAGATGAGCTGGATG 
AAGACCTATCCATTTGTGCTGGCAGCAAACCTGGATGGAGGGACTTTGGAGGGTAACTACCCTTGTGA 
GATGATGAACAAGGCAGTGCCACATATAGGAAATGACCAGATGATGCTGTTCT 

>'000128a-081.scf came from CONTIG 68 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
20 081.scf(51>540) 

GGAGATGAACCGATAGATTTCAAAATCAACACCGATGAGATTATGACCTCACTCAAATCAGTCAATGG 
„ ACAAATAGAAAGCCTCATTAGTCCTGATGGTTCCCGTAAAAACCCTGCACGGAACTGCAGGGACCTGA 
^ AATTCTGCCATCCTGAACTCCAGAGTGGAGAATATTGNGTTGATCCTAACCAAGGTTGCAAATTGGAT 
1 B GCTATTAAAGTCTACTGTAACATGGAAACTGNGGAAACGTGCATAAGNNTNAGTCCTTTGACTATCCC 
SO 25 ACAGAAGAACTGGTGGACAGATTCTGGTGCTGAGAAGAACATGTTTGGTTTGGAGAAATCATGAGGT 

GGNTTTCAGTTNAGCTATGGGCATCTGAACTTCCGAAGACGTCTCGATGTCAGCTGGCATCCTNCGACT 
Eft TTCTNCAGCCGGCTCTCAAACATCAATATCACTGCAGAATACATGCTACTGGATCATGCAGGGNAATG 
M= TAAGAAGCTGAAGT 

•P 

| jj 30 >'000128a-092.scf came from CONTIG 68 at offset 441 ; M E:\SEQUENCE\export\EST_db\000128a\000128a- 

*' 092.scf'(63>428) 

U GCTTATAAAGCCATAAACATAGGATACAAGAAGCTGAAGTTGCGGCGGGTAGGTAAGAAAAAATGAA 

J£ AGGAGAAGAACAGGACGGACACGGGCAGGAGGAAAGGACCAGGGGGAAGGGCGGGAGAGGGGGAC 

k ! AGAGGAAGGAGGGCGGAGGGGGGGGGGCCTGGAGGAGAGGAGGAGGGAGAGAGGGAGAGAAAAAG 

5 35 AGAGACGAAGAGAAAAACAGAGGAAGGCAGAGAGGAGACAGAGAGGGACGCGAAGATAGGAGAAG 

J CAAAGGCTAAGTGGCTAGAAGAATGGAAGCAAACAAAGAGACACACGACAAGAAAACCACACCGCA 

U CGCTACTAAAAAGAATGGAAAAAAAGAAGACAAATTGT 

>'000128a-082.scf came from CONTIG 69 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
40 082.scf'(53>345) 

TCGGACCCGTGTCGGAACCTGACCGGACAAGAAGACGGAGCATCGGTGAGATGTGTACACGGCGTCA 
CTGGCATGGGTGCCGTGGCATGTGTCACCATATGAGCACCACGCCTGGATGGCACCGCTGGGCACCGC 
GGCTTGGCACACCACAAGGGCCCTCGCCGCTGAGATGGACGANAGGAGGTGGAGTAGCAGAGACGTA 
TACAGCAGGGCGGAACAAGCAGGGACAGTATGATAGGGAGTACATCACTGTGGTGACATTGCATCAT 
45 GGGATACTCATCATGATGCTGCCA 

^OOO^a-OSS.scf came from CONTIG 70 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
083.scf'(51>541) 

CGGGCGGCCGCCTGGCCCGGGCAGTGACGCGGGCGCTGGCGCTGGCCCTGGTGCTGGCCCTGCTGGTC 
50 GGACTGTTCCTGAGCGGCCTGACCGGCGCGATCCCGACCCCGAGGGGCCAACGGGGACGGGGGATGC 
CGGTTCCGCCCGCCTACCGCTGTCGCTCGCTGATCCTGGACCCCGAGACGGGCCAGCTGCGCCTGGAG 
GATGGGCGCCACCCTGACGCCGGAGCCTGAGGCCAACCTTACGAACGTTCCACGCGAGAGCGGGAGG 
GCCTTTGTGGAGCTGCACACGAACGGGCGCTTGAATGACAGACTGCAGGCCTACGCCGCAGGCGAGA 
AGGAGGCTGCTGAGTGCGGAGAGCTGATCTACATGTACTGGATGAACACGATGGAGAATTACTGCGG 
55 ACCCTTCGAGTATGAAGGGGTATACTGTGAGATGCTCAAGAACTTGCTAGAGGGCAACCTGTAGTGGA 
TGCAGAAAGATATGGAGCT 
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>'000128a-084.scf came from CONTIG 71 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
084.scf'(47>645) 

CTGGTCCCCCAGGTCCTCCCAGCGGCGGCTACGACTTGAGCTTCCTGCCCCAGCCACCTCAAGAGAAG 
5 GCTCACGATGGTGGCCGCTACTACCGGGCTGATGATGCCAATGTGGTCCGTGACCGTGACCTCGAGGT 
GGACACCACCCTCAAGAGCCTGTGCCAGCAGATCGAGAACATCCGGAGCCCTGAAGGCAGCCGCAAG 
AACCCCGCCCGCACCTGCCGTGACCTCAAGATGTGCCACTCTGACTGNTNTAGCGGAGAATACTGGAT 
TGACCCCAACCAAGGCTGCAACCTGGATGCCATTAAGGTCTTCTGCAACATGGAAACCGGAGAGACCT 
GTGTATACCCCACTCAGCCCAGCGTGACCCAGAAGAACTGGTATATCAGCAAGAACCCCAGGAATAG 
10 AGCACGTCTGGTACGCGAGAGCATGACCGGCGATTNCATTCGAGTATGGCGGCAGGGTNCGATCTGNC 
GATGGGNCATCCACTGACTTTCTGCGCCTGAGTNCACGAGGCCNCCANAACATCACTACATGCAGAAC 
AGNGGNCTAACTGACCACAATGGCACTCAGAAGCCTGTNCTCAGGCTCANGGATAGA 

>'000128a-085.scf came from CONTIG 72 at offset 0; M E:\SEQUENCE\export\EST_db\000128a\000128a- 
15 085.scf(304>310) 
CAAGCAG 

>'000128a-087.scf came from CONTIG 73 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
087.scf'(293>298) 
20 AAACAC 

>'000128a-088.scf came from CONTIG 74 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

0 088.scf'(302>308) 
%U CAANGNG 
0325 

\J >'000128a-090.scf came from CONTIG 75 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
fn 090.scf'(56>598) 

rl GCACGAGGTCTCCACGTACGGTCAGTTCTACGGTGGTGACAGCTACATCATTCTGTACAACTACCGCC 
C ACGGCGGCCGTCAGGGACAGATCATCTACAACTGGCAGGGCGCCCAGTCCACCCAGGATGAGGACGC 
1^30 TGCCTCGGCCATCCTGACCGCTCAGCTGGACGAGGGAGGCTGGGAGGGGACTCCCGAGCAGAGCCGA 
^ GAGGGCCAAGGCAAGGAGCCCGGTCACCTCATGAGCCTGAGTTCTCGGAAACCCATGATCATGTACA 
^ GGGGCGGCACCTGCCGCGAGGGAGGGCAGACGGCGCCGCGCCAGCACCGGCCTGGTCCAGGGCCGGG 
% : CCAGCAGCTCTGGAGCCACCCGAGCCGTGGAGGTGATGGCCAAGGCTGCGCGCTGATTCCAACGATGC 

01 CTTTGACCTGAGACCCCTCGGCGCCTACTGTGGTGGGTGCGGAGCAGCGAGCAGAAAGATGTGCCTGG 
Q35 ACTGTCAGTGGCTCGGCCAACCGGCGGTGCAGAGGCAGAGCCAAGCTTTGGAGCCTGTGGGAGGCCC 
01 TCCG 

J >*000128a-091.scf came from CONTIG 76 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

091.scf'(80>368) 

40 CATTACATATTGTGACTGCTACTGTTATAATGATCCACGATCACTACGAGCACGAATGTTACGACGCTG 
TTACACGATGAAAGTGGGTGGGCAGTGGCATGGATAATGGCGTCACACGAAGTAATAATAATAGCAG 
AAACTGGCATAAAAGAAATCAATGGCACACACACAACGGCGGAAGGACAACTGCCAAGACAGAACC 
GCAAATGTAGCTACATTGGCTGCTGTAGTGTGGAAGGAGGAGGGAGCGAGGAAAGGGAGAGGGCGA 
GGCGTGCATGGACGAGTGGGG 

45 

>*000128a-093.scf came from CONTIG 77 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 
093.scf'(52>500) 

TTTTCGTTTAGAGTTGTTTATGCT^ 

AGATAGATAAAGCTTCGTGGGGCTAGGTAAGAAATTATGCCAAGCTGGAGAACAGCCAGGCCCGGGA 
50 GAAAGGAACGACCAGCCGTTAGGCCGGAAGGAGACAGAGGACGAGGCCGAAGGGGGACAAGCTAGG 
AAGACCAGAAGAAAGACAGACAGGGACAAAAAAAAGAAAGCCAACAAAAAAACACATGAAAAAAG 
GCAGGTGACAAAGAACGACGCGATTATTTGAGAATCAAAGGCTACTATTGTTTTTAAC 
AAAAACGACGTAGCGGCGATAAGAAAACACCCGGCAAGCTTCTAAAAAAAGAGTGGGAAGAAAAAA 
GCAAAGTGCAAGAAACGGAAATCAAAAGCTAAATGAAAGGCCACTCC 

55 
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>'000128a-094.scf came from CONTIG 78 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

094. scf'(l>358) 

CTCAGGGGCGGCGTCTAAACTAGGTCCCGGCGCAGCCTCTGGCTGGTTCCCTACACGACCTTCCCCTA 
GCATCTCCAGACCATCCATTGAGCGTCGTACATGACGACACTAAGGACACCTTGAAGCAACAGGAAA 
5 GAGAACAGAGGGGGAAAGAAGAGAGGGAACCAATAGAAGTGGGGAAAGGAGGAGGAAGGACCAAG 
GGAACGGCAGGACAAAGGACGAAGTTCTAGAAAGGAAAACGGAAAAAGAGAAGAAAAGGAGACCA 
AGAAAAAAGAAGAAAGGCAATAAACAAGTAAAAGAACCACGATGGGGAGGAAGGGGAGAAACGCA 
CACATAGCGGCAGGCGGGACCGGGGAAA 

10 >'000128a-095.scf came from CONTIG 79 at offset 0; M E:\SEQUENCE\export\EST_db\000128a\000128a- 

095. scf'(53>524) 

CGGTCTGGGGCTGGTGTTCCAGCGCCACATACCTTAGCACCAGATGGACAGCTCCACAGCCCAGAGTC 
TCCTCTGTGGCCTGAGCTACACCTCTGCCGGCTCCCTCAGCCGCCACCTCTTGATCGGCCACAAGGTGA 
GAGACCAGGAGGAGGAAGAGGCAGAGGCGGCAGAGCCAGAGGAGGGGCTGGGGGAGGAGGTGCCC 
15 ATGGGGACCAAGGAGAACGGACTGGAAGAAAGTGCCGAGGTCTCCAGTGTGAGGCGACTCCGAGACG 
AAGAGATCTCTGAGCCTGGCCCAGGATGAGGATGGAGCACGAGATGCTCCTAAACGACCACAGACCT 
GTCAGGACCGGGACAGCCACACACCGAGACCCGCAGTGTGACCAGAGGCCCTGCAAGGCATGGGGCG 
GGTGGACGCGGGNCGACGCNGCGCTGCTGTGGGGACAAGGGAAANAACAGCCCACCAGGGNGAGTG 
GCG 

20 

>'000128a-096.scf came from CONTIG 80 at offset 0;"E:\SEQUENCE\export\EST_db\000128a\000128a- 

096. scP(42>393) 

GGTCTGCATGCGGTTTTTTTTGTGGTTITrCTGG 
p TAGTTCTAGACTGATATACGATCCTGTATGGTGTGCGGTGTGCTTTAAAATGAACACACAAAAGACAT 
J 25 AATGGAGAAGAGGAAAAGAGGAGGAAAGGAGAGAAGAACGAAAAAGAGGGAGCGGAGTGGAGAGG 
f i AAGGGAGGGGGAGGAAGAAAGAAAAAGGGGAGGGAAGAGAGAAGGGGAGGTCTGGGGAGGAGAAA 
r f1 GGGAGAAGGAGGAAGGGAGAGAGGAGAAGAGAAGAGTGAGATAAAAAGGACAGACAAGAGAACAG 
J: AAGAGAACAGAAGGAGAGA 

tn. 

*f 30 >*000203a-001 .scf came from CONTIG 1 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
■F 001.scf'(45>465) 

W GCACGAGGCTGTTTTATATTCGCCCATTCCAGTCCATTTTAATTCTCTGATTCCTA 
a ACTCTTGCCATCTCCTGTTTGACCACTTTC^ 

Q TGCAATATTGCTCTTTTTATCATCAAACTTTACTTCTATCACTAAT^ 
pi 35 TTTGCTTTGTTTTCATTCTCTTCTTCTTTTTGGA 

CTACCGACCTGGGGGGGTGATCTTTTCATGTCTTTCTTTTTGCTTT^ 
AAGATATGAAGAGTTTGCTTTCCTTTTCCGGGACACGTTTGTCAGATCACACAGACTGC^ 
G 

40 >*000203a-002.scf came from CONTIG 2 at offset 0; "E:\SEQUENCE\export\EST_db\000203a\000203a- 

002. scf(48>297) 

GCACGAGGGATTCTTATACTTTCTGAG 

GCTTAATACTGTATGTCTCGTAAGATGGGCCTTATTGCCTGTATTCTTTGATATGTGATTAAGCCTATA 
GCTTTCAGTGACCAAACATTTTACAGAGTAAAAAATGTTAGGAAGCAGAAAAAGAA 
45 TCTATGTCTCATTTATCCAGCCCTGCACTTAGATAGAAGTGTGC 

>*000203a-003.scf came from CONTIG 3 at offset 0; M E:\SEQUENCE\export\EST_db\000203a\000203a- 

003. scf'(40>551) 

TTTTGACAGAGAACATTTTTCTCACATACACTT^ 
50 AGATCTGCAACAGCCACGGTCTCTCTCTTTGTGATGGATGAGAATGACAATGCTCCCACTGTCACCCTT 
CCCAGAAATATTTCCTACACTTTACTGCCACCTTCGAGTAACGTCAGGACAGTAGTAGCTACGGGGTT 
GGCAACAGACAGTGATGATGGCATCAATGCAGACCTTAACTACAGCNATGGGGGAGGGAATTCCTTC 
AAGCTGTTTGAGATTGATTCACCAGTGGGNGGGTTTTCTTAAAGGAAACTCACCCA 
TTGCACAGGNTGGTGTGCCAGNGATGACAGGGGCAGCTTCCCATCTACACGATCTGTGCTGTGTTGTC 
55 ATGAAAGGTTCTAAGCACTGGATGACTCCCAAAGCAAAACTGCCNCCCCATCACCAGAATATACGGG 
ACCAGCTATAATTACACAAAATAATGTTTGGGGGGGG 



O 



140 



>'000203a-004.scf came from CONTIG 4 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

004. scf(43>365) 

GCACGAGGGCCCTTTGACGTTCCGGCCGCGCGCCCCGCGCCTCGTCGCTATGCCTCGCAAAATTGAGG 
5 AAATCAAGGACTTTCTGCTCACAGCCCGCCGCAAGGACGCCAAGTCCGTCAAGATCAAGAAAAATAA 
GGATAATGTGAAGTTTAAAGTTCGATGCAGCAGATACCTTTACACCTTGGTCATCACAGACAAAGAGA 
AGGCAGAGAAGCTGAAGCAGTCCCTGCCCCCCGGTTNGNNNCGTGAAGGAGCTGAAATGAACCACGC 
ATGCTGCTTTGAACTGTATTAAATTTTTTAAATTCTCAAAAAAAAAAAAAAAA 

10 >'000203a-005.scf came from CONTIG 5 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

005. scf'(45>563) 

GCACGAGGCCAAGAATACAGTCACCTGCAGCCGGGGGACCACCTGACTGACATCACCTTAAAGGTGG 
CAGGTAGGATCCATGCCAAAAGAGCTTCTGGAGGAAAGCTCATCTTCTATGACCTTCGAGGAGAGGGG 
GTCAAGNTGCAAGTCATGGCCAATTCCACGAATT^ 
15 CAAACTGCGCCGNNGAGACATAATTGGAGTCCCAGGCANTCCCTGGAAAACCAANAAGGNCGAGCNT 
AGCGTCATCCCCTATGAAATCACACTGCTGTCTCCTTGCCTGCACATGTTACCTCATCTTCACTTTCGCC 
TCAAAGACAAGGAACACCGTATCGTCAGAGATACTTGGACTTGATTCTGATGACTTGTGAGCAGAAGT 
TTATCTCCGCTCTNATAATCACGTTTTATNAAGTTCTTGNTGAATGGNNATTCTA 
GAGAACATCATCCAGGGNAGCTGTGCTAGCTTTACACTACAA 



>'000203a-006.scf came from CONTIG 6 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
006.scf'(47>562) 

0=2 GCACGAGGGTTTAATTAGTGTACAAGGAGGCTTCAAGAGGGCTTCTGTGGTGACCCCGTGGTAAAGCA 
*S TCTGCCTACCAGTGCAGGAGACTCCAGTTCAGTCTGGTCTGGGAAGATGCCACACACCCGGGGGAAAC 
25 TGAGCCCATGTACCACAACTGCTGAGCCTGTGTTCTAGAATCCGGGGAGCTGGCACGAGAAGTCACAG 

CAATGAGAAGCCCACACACTACTANAGAGTAGCCACACTCACCACACAAGGCTTNCCTTGTGCTCAGT 
N TGTTAGGAATCTGCCTGCATGGCGGAGACCTGGGTCGATTCCTGGTCGGAAGATCCCTGGAGAAGGAA 
SP AGCTACCTGCCGGAGCCACACGGAAGACCCACCTGACAGTCTGTGAAGAACTGAGAGCAGGGATAAA 

CTAGGATCCTTGATTGTCAACTCTATCAAACAA^ 
*p 30 AGCTTTCCGCCCCTTTTNAAATAAATAATTTATTATATT 

g >'000203a-007.scf came from CONTIG 7 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

n 007.scf'(32>465) 

GCTGCAGGAATTCGGCACGAGGCTAGTTTCTTGTTTTTTT^ 

35 TTCCACTTTATTTCATATTCCCACCACAATAATGACTCCTTTAATTTAAACT 
^ CCCTGAAATTGTGGCAGCAAAGGAATGAAAGTGTCAAATACCGAGGGACAGGTGGGGTGGGGAATCA 
I 1 CCGAATCGTCTCACTGGGCTCTTGAAGTTGCTGGCGGCTGAAGCTGCAGCTGGTAGGGCATTGATGGT 
P ATCTGAAACCGAAAGCCTGGGCCAACCTGGTGGCGGCCCCTTGGCCGGTACTGGGGTGCACATGAAA 
H 5 ACATTGAAGGACCCGCGCCGCAGAAGCGCCTCCGGGGGGGGGCCTGTTGATTGGGGGTACACCCCTCC 

40 CCTGGGAAAAAATTTCCATGGCT 

>'000203a-008.scf came from CONTIG 8 at offset 0; M E:\SEQUENCE\export\EST_db\000203a\000203a- 
008.scf'(39>747) 

CAAAATGTCTTGAAATGATATTACCATAATTTT^ 
45 TAACTGACTGGCCCGCAATATTGTAGGAACAGCATGTCCTTTGTACTGTGGTATTCAGAACAGCCACA 
GCACTCACTTTTTCCAAATGATTCTAGTAATT 
TTTTCCCCATATTTTTATATGGAAAAAAAAATTGT^ 
ATCTGTTCTAATTATGTTTGGTGGATT^ 

CAACTGTTTAATAAAGAATTACTTCCCAAAAAAAAAAAAAAAAAAAAAAAATAACCGGAGGGGGGCC 
50 CGGTCCCCATCGTCCTATGGGAGCGTTACCATCCACGGGCGGCGCTTACAGCNCGGACGGGAACCCGC 
CGTCCCCACCTACGCCTGCACCCACCCCCTTCCCGTGGGTAAAGGAAAACCCCACCACGCCTCCACGT 
GCGCACCGAGGCGAGGAAAGAAGGGTAATTTGTAATCGTAATTTTTATATATT^ 
ATCCTTAAAAAAAAAAGAAGGGGGGGGTGTGTAAAAACTCTTAAAGCCCCCGAGAAAAA^ 
CCCCCCCCCCCTCTTTGGGGGCGAC 
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>'000203a-009.scf came from CONTIG 9 at offset 0; M E:\SEQUENCE\export\EST_db\000203a\000203a- 

009. scf'(37>606) 

TAATTCGGCACGAGGCTCA'ITITICCATC 

AAGTCCAGAATAATCTCATCTTGAGATCCTGAAACTTATCACATTTGCAAAATTCAAGAGCCAGG 
5 AGCTGAGCAGTGACTGCTAATGGAACAGGGTTTGCTTCGAGGGTGATGAGAGTGTTCAGGGGTAGAC 
AGGGATGCTGTTTGTACGACTCAGTGAATATACTAAAACCCmGGGA 
CTTAATGTTTGTGAAATTAGTCTCAATATAGCTGTTATTTTT^ 

ATCATACTGCTATTTTTATATCGATGTGCCAGCAGAAGTATTCTTAAATCTTTATGACACT 
TTGGCTGTCTCCCACCTGGTTTAAATACATTGAACAGAACCCAGNGAAAGCCTATGGTACAGGGAGAG 
10 CCCCGCTTTGCCATGAGGGATAGAATTGGTGATGCCAGAGATTCCAAGAATTTGTGAAAAACCAGACT 
CCGGGGCCGGGTAACCTTCTCCG 

>*000203a-010.scf came from CONTIG 10 at offset 0; M E:\SEQUENCE\export\EST_db\000203a\000203a- 

010. scf'(44>427) 

1 5 GCACGAGGAGAGAACTAGTCTCGAGTTTTTTTTTTTTT^ 

CTGTGTTGGTTTCTGTCATACCAACGTGAATCAATCATAATTATATTATATATCCTGATGGCACATC 
AAGAATGCATTTTCTCGTTTGAACATTACTG 

TGACTACTGACTTAACTAAAATTCAGAAGATACAGCCATTTACCTACAGTCCTCCAGTTAAAACATGG 
CAGACCTGAGCCTANAACCCAGTTTGCTCATTTTCACTCCAGTATCACCCAACTATACCTAAAATGTTC 
20 CCTCTGCAGATACTATTCAAAGCACTTTATTTATTTCTAT 

>'000203a-011.scf came from CONTIG 1 1 at offset 0 ; "E:\SEQUENCE\export\EST_db\0002 03 a\000203 a- 

011. scf'(31>278) 

O CTGCAGAATTGACACGAGCACCCTCTCAAGACCGAGCTGCTGCGGCCACACTCCTACAGTCTGTGCAA 
yj 25 GCCCCCGAGTTCACCCCCAAGTCTGGAGGGAAGAACCATGTCTGTGACCAGCAACTGCAAAGAGCCA 
fp ATGCCTGTGTGGTTGACAGCCGGCGTGGAGATCTCATAGCTACTCTTGCCACTGCCCGACAGCTCCCTG 
SA GCTCAAAAATTACCCTCATCTACTTGATAAGGATGATGTACACC 

m 

? \ >'000203a-012.scf came from CONTIG 12 at offset 0; "E:\SEQUENCE\export\EST_db\0002 03 a\000203a- 

30 012.scf'(l>719) 

^ TGATGCCTTCTAATTATGGTTCCCCCGGGCTGCTGGTGAGACCTGTGTATACCCCACTTTGCCCTGTGT 
GGTTCCAGAAGAACTGGTATATCAGTAAGAACCCCAAGGAAAAGATGGCTCGTCTGGTACGGAGAGA 
^ GCATGACCGTCGGATTTCAGTTCGAGTATGGCGGCCAGGGGTCCGATCCTGCCGATGTGGCCATCCAG 
S CTGACTTTCCTGCGCCTGATGTTCACCGAGGGTCTTCCATAACATCACCCTACCACTGCAAGAACAAGA 
P 35 GTGGCCTACATGGGACCAACTGACTGGCAACCCTCAAGATGCCCTGCTCCTCCAGGGCTCCAACGAAG 
p TACGAAATCCGGGCCGAGGACAACAGCCGCTCCACTACAGCGACACCTAAAATGGCTGCACGATCAC 
fll ACCGGACCCTGGGCAAGAAGAGACGAATACAAACACCAAACTCCGCTGCCCACATGATGGCCCCTTG 
fi AAGTGGCGCCCATACAGAATTCGTTCGAGTGGCCGCCTGTTCTGAACTCCTTCCCCACCGCTCCTCACC 
Ch AACCCTGCCCGACTCGAAAACAACACCAACGAACCCAAAACAAAAGGAAAATCACAGCTGAAAATTT 
r ".40 TCTGCTTTCTTAATATTTATTTAC^ 

TAGGCATAATATCGGTTACGGAGGACCGCCCCCTCCTCCC 

>*000203a-013.scf came from CONTIG 13 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
013.scf'(284>351) 

45 ATGAAGCGTTATATTTTGTTAAATTCCGTTATATTTTGTTA^ 

>'000203a-015.scf came from CONTIG 14 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
015.scf'(l>680) 

CTGCGGCCCTCTACACTATGGATCCCCGGGCTGCAGGCGGAAGATGGCGGCCACGGCGGTGAACGGG 
50 GTGGCCGGCACCTCGAGCTCGGGGTCTGCGGCGGCCTCGGGCGCGATCCTGCAGGCCGCGGCCGGCAT 
GTACGAGCAGCTCAAGGGCGAGTGGAACCGGAAAAGCCCTAATCTTATCAAGTGCGGNGGAAGAGCT 
GGGCCGTCTCAAGCTGGTTTTGTTGGAGCTCAACTTCCTGCCAACNNCACAGGACCCAAATGACCAAG 
CAGCAGCTCATTCTGGCCCGTGACATACTGGAGATCCGGGCTCATTGGAGTATCCTACGCAAGGACAT 
CCCCTCCTCGAGCGGGACATGGCCCAGCTCAAGTGCTACTACTTCGATTACAAGGAGCAGCTCCCAGA 
55 GTCAGCCTACATGCACCACTCCTGGGCCTCACCTCCTCTTCTGCTGTCCCAAACCGNTGGCTGATTCCA 
CCAGACTGGACGGTGCCTGCCAAGACATCCAACCACGGTACACAAGCATCGGGNCCTCGAGCATACG 
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AGGAGGCAGTACATAGTATTCTGGCAAGCACATCCCGCGAACTACCTTCTCATGATTCGCTGAACTCA 

GAAGAAGTTGTGANGAAGGCATGAAATCTTTACAAGCCCGACCCCCT^ 

AAA 

5 >'000203a-016.scf came from CONTIG 15 at offset 0; n E:\SEQUENCE\export\EST_db\000203a\000203a- 
' 016.scf*(8>560) 

GCTCTATACTATGGATCCCCGGGCTGCAGGTTCGCTTAGGCGCAGACGGGCAAACAGAGCCAGCATGC 
CGGTCGCCCGGAGCTGGGTTTGTCGCAAAACCTATGTGACCCCGCGGAGACCCTTCGAGAAGTCCCGC 
CTCGACCAAGAGCTGAAGCTGATCGGCGAGTATGGGCTCCGGGACAAACGTGAGGTCTGGAGGGTCA 

10 AATTCACCCTGGCCAAGATCCGAAAGGCTGNCCGGGAGCTGCTGACGCTGGATGAGAAAGACCCGCG 
CGTCTGTTCGAAGTAATGCCCTGTGCGGCGGCTCGTCCGTATCGGGTGCTGGATGAGGCAAGATGAAG 
CTGGATACATCCTGGGCTGAAGATGAAGATTTTTTGAGAGACGCCTGCAGACCAGTCTTCAGCT 
TGCCCAGCCATCACCAGCCCGGGCTCTCCGCACGCACACAGGTCGCAGCAGGGAGACATCCGTCTCAT 
GGCGCTGGACTCCAAACCATCACTCTCCTCCTCCCCTCGCGGGGCGNCCGGCCGGGAAGAANAAGCAA 

15 AGACAGGGGGT 

>*000203a-017.scf came from CONTIG 16 at offset 0; M E:\SEQUENCE\export\EST_db\000203a\000203a- 
017.scf'(44>531) 

GCACGAGGAGTGACCAGGGTTAGCTGGGATGCCCTCAGACTGCACTGGACCAGCCCCGATGGGATCT 
20 ATGAACGGTTTGTCATTAAGATCCGGGAGACTGACCAGCCCCAAGAAGTTCACAGTCTCACGGTTCCT 
GGCAGCCAGCACTCCGTGGAGATNTCCAGCCTCAAGGCTGGTACCTCTTACACAATCACCCTGCGTGG 
CGAGGTCAGGGACCACAGCACTCAACCCCTTGCTGTGGAGGTCATCACAGCGGAGCTCCCCCAGCTGG 
„ GAGACTTATTCGNGACTGAGGCTGGCTGGGATGGCCTCANACTCAACTGGACCGCAGCTGATCAGGCC 
^ CTTGAGCACTTTGTCATTCAGGCGCAGGAGGCCACAGGGTGGNAGGCGCTCAAACTCCCGGGGCCCAG 
*y 25 GACATGCGGCTGGGACATCCGGGCCCTGAGCGCNCCCCTACAGAGCACATCCACGGTGATCGGGCTAT 
03 AGACCAGGCTCTT 
N 

CP >'000203a-018.scf came from CONTIG 17 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

&4 018.scf*(13>586) 

p 30 AAATATGGATCCCCGGGCTGCAGNAATTCGGCACGAGGGTACCATCTATTTTTTCAAACCTGGCAGGA 
1 s i ATCCCCGGGGGGAAGCCCGCATACTCCTTCCACGTTACCGCAGATGGTCAGATGCAGCCCGTCCCCTT 

CCCCCCAGATGCCCTCATCGGCCCTGGCATCCCCCGACACGCTCGCCAGATCAACACCCTGAGCCATG 
jU GAGAGGTGGTGTGTGCGGTGACCATCAGCAACCCCACGCGACACGTGTACACGGGTGGGAAGGGCTG 
%Z CGTCAAGGTCTGGGACATCAGCCACCCCGGCAACAAGAGCCCGTCTCTCAGCTCGATTGTCTGAACAG 
%! 35 GGATAAACTACATCCGTTCTGCAAATTGCTCCCTGATGGCTGCACTCTCATAGTGAGAGGGGAAGCTA 

GTACCCTGTCCATCTGGGACCTGCGGCTCCCACCCGCGCATCAAGCAGACTGACGCCTCGGCCCCGCT 
CP GCTCGCCCTGCCATCAGCCGGACTCAAGTCTGCTCTCGGCTGCAGCGAGGCACATGCTGGTGGGACTG 
□ CACACCAACGCGTGAGGCATNCAGGCACCGA 

40 >'000203a-0 1 9.scf came from CONTIG 1 8 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

019. scf'(13>287) 

AAATATGGATCCCCCGGCTGCAGNAATTCGGCACGAGGCAGGCCTTTTTTTTCTCTCTCAGAC 
CTCATGGACCCCATTCCAGGAAAGCTCTGAGTATATCATTTCATGTCATCCAGTTGGCATTGATGAAGA 
ACCCTTACAGTTCCGAGTTCCTGGAACCTCTGCTAGTGCCACCTTGACGGGCCTCACCAGAAGGGCCA 
45 CCTACAACATCATATGGNAAGCAGTAAAAAAACAANCAGAGCAGAAAGTTCGCGAGGAGGGGGTTNC 
CG 

>'000203a-020.scf came from CONTIG 19 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

020. scf'(2>215) 

50 CTTCCGTTATACTAAGGATCCCGGCCGCGGAATTCGGCACGAGCCTCAGlT"IT"lT"l"I"riCAGCCTCAGG 
CCCACCCTGAGGGTTCTCCTCCAAGCTGGCATCGCCCCACTTTACAGATGACCACCCCAGGCTTGGAC 
AGGGCCGCCCCTGGACAAGAAGCTGATCAAGGCCCTCTTTGACGTGCTGGCGCACCCCCAGAACTACT 
TCAAGTACA 

55 >'000203a-021.scf came from CONTIG 20 at offset 0; "E:\SEQUENCE\export\EST_db\000203a\000203a- 

021. scf(29>265) 
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CCTGCAGAATTCGCACGAGGAGAATCTATTTTTTCTCTTGATGAGGGTGAAAGAGGAAAGTGAATAAG 
CTGGCnTAAGACTCAACATTCAAAAAACTAACATCGTGGCATCTGGTCCCATCACTTCATGGCAAATA 
GATAAGGAAAAAGTAGAACGGGGTCAGGCTTAATTTTTTTTGGCTCCAAAATCACTGCAGATGGGGGT 
TGCAGCCATGAAATTAGAGATGCTTGCTTCTTG 

5 

>'000203a-022.scf came from CONTIG 21 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

022. scf'(36>646) 

AATTCGCACGAGGTGGAAGCTITnTGTCGGGGGTTGTGACTGGGGGCCGGAGTGCCCCACCCGATTG 
GTGGGTCCCCTTCCGCATTTAGGGTCCCTGAGCATGCTTTCTTGCCAGGGAGCTGGAAAGTTTTCTGAC 

1 0 CCTTTTCCCCAG AAAG AG AGACAATAG ATTGCCTTCATTTTGATGTCTGTGGCCTCAA AATTGATCATT 
TCCTGTCTCCTCCCTCCCTCCCCGCCCTGGGGCCCCCCGCCCATTCATCCCCACCCCTCCAGAGCCACTT 
ANGACCCACTTCTGACTAATTATGGATTCCAGATGCTTGGGATAAAAGAAAAAGGACCAAGAACCCCT 
CCCCCTCTCTGACCTGGCCAAAGCCCTCCCCCAATCCCCAGGTCTCTGGAGGGCTCTGCTTAAGCCCGC 
CTCACCGANAGNAGGNATGTAGCTGTAGAAACAACCATGCAAACTGGGTGGCCTGCAGTTTACACCA 

15 CCCAATCTTCCCTCCTGGCTCCTTACATGATGAGGACAACTGGCTGAGAAGGGCGCAAGCGTCTGGCT 
CACTGCTATTCTGAAATAGAACTGGCTCTTGCTGGCGTGGCCTGGGTAGGGCCGGCAGAGGGG 

>'000203a-023.scf came from CONTIG 22 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

023. scf'(l>640) 

20 GTGCGTTAAATAGGATCCCGGCTGAGAATGCCGAGGAAAAGGCCAGGTTAAAAGGGCCCGGCCCGGC 
CGGGTGAAGAAGCAGGAGGCCAAGAAGGTGGTCAACCCCCTGCTCGAGAAGAGGCCCAAGAATTTTG 
GCATTGGACAGGACATCCAACCCAAGAGGGACCTCACCCGCTTTGTCAAATGGCCCCGCTACATCCGG 
U CTGCAGCGGCAAAGGGCTATTCTTTATAAGCGCCTGGAAGTGCCTCCTGCAATTAACCAGTTCACGCA 
*D GGCCCTGGACCGACCAACAGCTACTCAACTGCTTAAGCTGGCCCCAAGAACAGACCACAGACAAACA 

0 25 AGAGAAAAAGCAGAGCTGCTGGCCGAACTGAGAAAAAAGCGCGGGCAAAGGCGAGTCCCTACCAGA 
\f GCCCACTGTCCTTCGAGCAGGTNCACACGGCCACACCTGGGGAAGACAGAAGCTCAGTGTTGTGATCG 
m TCAGAGTGGTCCCTTGGCTGGGGTCTCTGCTGCCTGGGCGCAGAGGGGNTTCTATGCTATAAGGCAGG 

•XT - 

U CGGCTGGCGCGTGCCAGAGACGGCCACGACTTACCATCACGGGAAAGAGCTGTTAGGGGAACCAGAC 
V ATTAAACAAAAAGAACGGGTGGGGGAGGCGGGCA 

Hi 30 

>'000203a-024.scf came from CONTIG 23 at offset 0; "E:\SEQUENCE\export\EST_db\000203a\000203a- 

1 024.scf'(l>602) 

W CGCCGCCGCTTAAACTATGGATCCCCGGGCTGCAGNAATTCGGCACGAGGATTACAAGCGGATAGAA 
Oj GGGCTAAAAATCAAAGGCGAAGAGTTCATATGACTCTGGAGTTACCATGGAGTGCTGATAGAGCAATT 

0 35 CAGCAATTTGGACGAACTCATAGATCAAATCAAGTTA 

01 TTGGCAGAAGAACAAAGATTTGCATCTATTGTTC^ 

O TGGAGACAGAAGAGCAACAAAAACTAGAAAACCGAGCCGCGTCCACCTTCGATAATAAGATGGAAGA 
AAAGCTTTAAAAATTGTGATGAAATCCAATGTGAAACCAAATTCTTCCTTGGTT 

TCCTGGAGATTCTTTAAGAGTTCGCAAGACTGATAGAGTGTCTTATAAAGTGAAAAAGTCAGAATCT^ 
40 CTTTTATAAAATTTAAAACAAAGNAAATTTTAACAATTT 

TCGCACCCCTCCTGCGGCTCAAAGCAAAAAAGAAAAACATAGGAATTAATGTTGTTG 

>*000203a-025.scf came from CONTIG 24 at offset 0; n E:\SEQUENCE\export\EST_db\000203a\000203a- 
025.scf*(29>176) 

45 GGGCTGCAGCTCCATGGGGTGTTGGTGCCTGCCAGCCACGGAGGCCGGGCGGCCAGAACGCGCACAG 
AGGGATATGATATGGTCCGGTGTGATGGAGAGAGCAAGCGGGACCGTGCAGCCTCCCAGGACACTGG 
CCCCGCGGGGAGCC 

>'000203a-065.scf came from CONTIG 25 at offset 0; "E:\SEQUENCE\export\EST_db\000203a\000203a- 
50 065.scf*(l>665) 

GTGGCGCCCTCTAAACTATGGATCCCCGGGCTGCAGGTGGACTACACCATCACTGTCTATGCTGTCACC 
GGCCGGGGGACAGCCCGGCAAGCAGCAAGCCCGTTTCCATCAATTACCGAACAGAAATTGACAAACC 
ATCCCAGATGCAAGTGACTGATGTCCAAGACAACAGCATTAGTGTCAGGTGGCTGCCTTCAAGTTCCC 
CTGTTACTGGTTACAGAGTGACCACTGCTCCTAAAAATGGCCCAGGACCATCGAAAACGAAAACTGTA 
55 GGTCCAGATCAAACAGAAATGACAATTGAAGGGCTGCAGCCCACAGTGGAGTATGTGGTCAGTGTCT 
ATGCTCAGAATCAAAACGGAGAGAGTCAGCCTCTGGTTCAGACAAGCGTTACCCACCATTTCTGCACC 
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AACCAACTGAAATTNACTCAGTGACACCACCAGCTGACTGCCAGGACGCACCNATGTCACTCACTGGT 
TCGAGGCGGNGACCCGAGAAAGACGNACGAGAAGAATCACCTGCTCTGAACTATCGGTTGTTCAGAC 
TAGTTGCACCAATGAGGAGGCTTGCTTTAGACCTGACACAACGCTAGGAGGTCAATTGAAAGCACTCA 
AAGGCCGGGAAAGTTGAACACTCCTTATGAACAAATGAAAACGGTCAGTGGCTCC 

5 

>'000203a-026.scf came from CONTIG 25 at offset 40;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

026. scf(38>628) 

AATTCGCACGAGTGTCTATGCTGTCCCGGCCGGGGGACAGCCCGGCAAGCAGCAAGCCCGTTTCCATC 
AATTACCGAACAGAAATTGACAAACCATCCCAGATGCAAGTGACTGATGTCCAAGACAACAGCATTA 

10 GTGTCAGGTGGCTGCCCTCAAGTTCCCCTGTTACTGGTTACAGAGTGACCACTGCTCCTAATAATGGCC 
CCAGACCATCGAAAACGAAAACTGTAGGTCCAGATCAAACAGAAATGACAANTGAAAGCTTGCAGCC 
CACAGTGGAGTATGTGGTCAGTGGCTATGCTCAAAATTCAAAACGAGAGAGTCAGCCTCTGGGTCAAA 
CAGCGGAACCACCATTCCTGCACCACCCACCTGAATTACTCAGNGAAACCAACAGCTGACTGCCCAGG 
NACGCACCCATTTCACTCACTGTTCGAGGCGGTGACCCGAAGAGAGACGNACGAGAAAAATCACCTG 

15 CTCTGAACTATCGGGTGTATAGACTAGTTGCACAAATTAGGAGGCTAGTCTAGACCTGAAGCAACGCT 
CAGATGTACATTGAAAGAGCCTCAAAGCCGGGAAAGCTTGAACCCTACA 

>'000203a-027.scf came from CONTIG 26 at offset 0; n E:\SEQUENCE\export\EST_db\000203a\000203a- 

027. scf'(30>646) 

20 CTGCAGAAATTCGGCACGAGGAGCGAGTCCTGTTAGGTGCGCGTGGAAACTAGGGTCATGGCTGCGCC 
CGGTCCAGCGCTCTGCCTTTTCGACGTGGACGGGACCCTGACGGCCCCGCGGCAGAAAATTACCAAAG 
n ACATGGATTGCTTTCTGCAAAAACTGAGGCAGAA^ 

*~ GAGAAAGTACAGGAGCAGCTGGGAGATGACGTTATTAAAAAATATGATTACGTGTTTCCAGAAAATG 
S GCTTGGTAGCATACAGAGATGGGAAACTCTTGTGTAAACAGAATATTTAAGGTCACCTGGGTGAAACC 
^25 CTAATCAAGATATATTCACTACTGTCTGAGCTACATCGCGAAAAATCAGCTCCNGAAAAAAAGGNCAC 
TTCATAGAGTCCGTAACGTGAGCTGACGTGTCGCCGACGGAAAAGCTGCAGCAGAANAACCATGTATC 
CP TACGACTGTACAAAAGAAACATAAACAAAGTCGGAGNATTGCAAAGATTGCTGTAAGGCTACGTTTCT 
M AGAGNCAATCACTTATTCTCCCTAGCTGAACAATACGCTGGAACGGGAA 
*f GACAAC 
W 30 

>'000203a-028.scf came from CONTIG 27 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
n 028.scf'(40>622) 

?5 CACGTAGGGGCGACCGCAGGCCCTCTCCCGAGGAGCTGGACAAGGGCATCGACCCCGAGAGCCCCCT 
™ GTTTCAGGCCATTCTGGACAACCCCGTGGTGCAGCTGGGCCTGACCAACCCGAAGACCTTACTAGCAT 
i:f 35 TTGAAGACATGCTCGAGAACCCGCTGAACAGCACCCAGTGGATGAACGACCCGGAGACGGGCCCGGG 

CATGCTGCAGATCTCAGAATCTTCCAGACCCTGAACCGCACATATGCCGCGCACTGCAGCTGCCAGCC 
O CAGAGAGCCTCTTCTTCCCAGCCCAGGGGTGGGGAGAGGGTGCAGACCCCAAGGTGCGCCTGGGCTG 
H* GGGGCGGGGAGCAGGGGGGCNTGGAGGGACCCTGCCCCTGGGTGTGGCGCCAGGCCGCACTCCGCTG 

GATCTTCTGGAAAAACTCGGNGGCAGGGCCGGGTGGCTCCACCCCTGACAGGTTACGACAGGCGCCA 
40 CCGGGAAGGGGGCTCCTTCAGGCCCTGGCTCTGACGTATTGATTAACGAGCGCGCTGGAAGACCTGTT 

TGAAAAAGAATGTCAACCAGTTAGGAAGGATAATGGGAAAAAAA 

>*000203a-029.scf came from CONTIG 28 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

029. scf*(35>595) 

45 AATTCGCACGAGGTCATCCCTAAGTGGCCTGAAGATGGACAAAGGGAAGTAACAGGCACGTGATGTT 
GGCAAGGATGCTTCTAGGGCTAGAGGATCAGTGGTGGGAGAGAGCTGCAGAATCCACCAGCCAGAAC 
TGCAGATAACGATATCTATGGTCAGGGGCTGTGACTGAGAGAAGGAAACTGAGGTTGTGTTCTGAAAG 
TACATAAACTCTCACATATACCCAGTTCTTCACCATCTTCCCTC 

TGCATTAGGCAAATTGCTCAGACTTTCCAGAGCCATGCCCATCCCGTCTCTGGAACCCCCACACCTCTG 
50 AGAGTGGGATCACCACGTCCTGCAGGGCTGCTCCCCTCCAACTACCTTTAGAGAGCAGGACAGGAGCT 
GTTTCACCACAAGACAAAATCAAACGAGAGCAGACGGGTAAACAAANAAGACAGGGGCAATGTTTTC 
TTGNGTTTTGTTTTTTTTCC 
TTTTTTTAACAAANA 

55 >'000203a-030.scf came from CONTIG 29 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

030. scf*(36>676) 
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CTCATCCTACCATATAGATATTGGTACCCTTTATCTACTATTTGGTGCTTGGGCCGGTATAGTAGGAAC 
AGCTCTAAGCCTTCTAATTCGCGCTGAATTAGGCCAACCCGGAACTCTGCTCGGAGACGACCAAATCT 
ACAACGTAGTTGTAACCGCACACGCATTTGTAATAATCTTCTTCATAGTAATACCAATCATAATTGGAG 
GATTCGGNAACTGACTTGTTCCCCTAATATTTGG 
5 AAGCTTCTGACTCCTCCCTCCCTCATTCTACTACTCCTCGCATCCTTATAATTGAAGCTGAGGCAGAAA 
CAGCTGAACCGNGNACCCCTCCTTANNCAGCAACCTACCATGCAGGAGCTNATAGAACTACCATTTCT 
TTTCACTTACANGAGTCCTCATTTTAGAGCATCAACTCTTACACAATACAACATAAGCCCCGCATGCCA 
TACAACCCTTGTGTTGATCGNATATACGCGACTATATATTGCTCTTTTACACGCACCAGCTTTAA 
ACTATCACTCTCACGCGAGAGAACTTTTTTACATTTTGTTTT^ 
10 TTGCCCCTCAAAAAAACAGTA 

>'000203a-031.scf came from CONTIG 30 at offset 0; M E:\SEQUENCE\export\EST_db\000203a\000203a- 
031.scf'(13>195) 

TACTATGGATCCCCGGGCTGCAGGNAGTTTTTTTTTTT^^ 
15 TAAATAAAAGCAGCACGCTTTTATTTTCTATTTAAATACCATACACGA 
GTGGACTGCAGGATGCTCAGACTTCACCCACATCACNTTGGATT 

>'000203a-033.scf came from (F3, 033) 
no description length 

20 779GGCGCCCTCTAAATATGGATCCCCGGGCTGCAGGAATTCGGCACGAGGCCGGACCGGTGTCCTTCT 
CTGGAGGCTCCTCGCTGGTCGTGGGGGAGCCGGGAGGGCATGGCTGGCTGCCCGAAAGAGACTGCGA 
GACGGTGACCTGCTGTCTCTTTTCGGAGCGGGACGCCGCCGGAGCTCCCCGAGAAGCCGGCGAACCCC 
^ TGGTCGGGGCGGCCCTAGAGCCAGAGGCGGTGGGCGGGAGCGCGAAGCCCGCTCGCGGGTGCTGCTG 
& CTGTAGCAGGAACTCAAGATGGTCACGATCTCGCTGCTGAAGCGGCTCAAGGAACGCTCGTTGGCCAC 
03 25 GCTGCTGGAGGGGGGAGACCCGCGGGGGGGGCCGGGCGGCTGCGGGCTGTGCCCGCCGCCGACCTCC 
SI CCTGGCGGCCACCCCGCCGCGCACTGGTGTCGGACCCCCTCCCTGGCCCACCTCAGCCGCCGGGGCCC 
01 AGCCCTGGCGGGGTCCACTCCCCCCCCCCGAGGCCCCAGGGCCGCACCCCACCCTCACCGCTCGGGGC 
L CAAATACCGCCCGCCTACCTGTTTCCCCGGACAACAACACGATTATTATCCCTTGCTAATGAAAAACG 
p CCCCCTTTCATCCGGAATCAACCACTGCCGCCCCCACCACCTGGCGGGGCTGTACGGCGGGGGGCTCC 
y 30 CTCCCCCCCCCCATTTCTCTCTTTTTTTTCGTCTCAT^ 
TAGATATTATTTTTTTTTCTATCTATATTTTTA 

Is 

>'000203a-034.scf came from CONTIG 3 1 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
*jL ! 034.scf'(28>623) 

0 35 GGGCTGCAGAATTCGCACGAGGCTGTCTGCTCGTGGTGGAGATGGCAGTAGGATCATTTTTGATGATT 

01 TTCGAGAAGCGTACTATTGGCTTCGTCACAATACTCCAGAGGATGCGAAGGTCATGTCATGGTGGGAT 
O TATGGCTACCAGATTACAGCTATGGCGAATCGGACGATTTTAGTGGATAATAACACGTGGAATAATAC 
M. CCATATATCTCGAGTAGGGCAGGCCATGGCATCCACAGAAGAAAAAGCCTATGAGATCATGAAGGAG 

CTTGATGTCAGCTATGTGCTGGTCATTTTTGGNAGCCTCACTGGGATTCTTCAAATGACATCAACAAAT 
40 TTCTGTGGATGGGCCGGATTGGAAGGAGCACAGATACAGGAAACACATACAGGACACGATATTATAC 
TCCACTGGNGATTCGNGTGGACCCGGAGGCTCCCANGCTGCTCACTGCTTTAGACAAAAGGGTACTAC 
GATTGACAGGNTACCAAAACCACGGCCCTAGCTTTACCGGCCGGATGCGAGATGGAATAAACTCGACT 
GAGTCTAAAAACAACACACCACATGCTGGCGAATTCAAGGAGACCGNAATCAG 

45 >'000203a-046.scf came from CONTIG 32 at offset 0; M E:\SEQUENCE\export\EST_db\000203a\000203a- 
046.scf'(37>597) 

NAATTCGGCACGAGGGCATGAATGTCCTGGCCGATGCTCTCAAGAGTATCAACAATGCCGAAAAGAG 
AGGCAAACGCCAGGTCCTTATTAGGCCGTGCTCCAAAGTCATCGTCAGGTTTCTAACAGTGATGATGA 
AGCATGANTACATTGACGAATNTGAAATCATTGATGANTCACAGAGCTGGAAAATTGGTGNGAACCTC 
50 ACNAGCAGGGCTAATAAGTGTGGAGNGATCAGCCCTAGATTGATGTGCAACTCAAAGATCTAGAAAA 
TGGCAGAATACCTGCTCCATCCCGCAGTTGGTTTCATGTACTGACAACTCAGCTGCATCATGGACATGA 
AGAGCAAGACGAAACATACAGAGGAAATCTTGATTCTTTTTAGGAGTATACTACAATAATGCTCA 
CTTGTGCTTCTTAAAAAAAAAA 

ATCTCACTAAAGTCAACCACTTTTCCATCAACGAACACAAAATAAAAAAAACCCTGAAA^ 
55 TTTTTTTTTTTTCTTTTTT 
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>'000203a-035.scf came from CONTIG 32 at offset 542;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
035.scf'(38>379) 
TTTTTTTTTTTTCCTTTCTC 
AAATTCGACACAGTTATGTTAAAA^ 
5 GAGTGATTTCATTCACTCTCCTGTTTTAAACATTTGTTAAGGACTCAGC^ 
TAGTCATITITATTAGAAAACTTCAGTGTTC^ 
ATGATTTACTTGGAATATACAGCTTATCAAGGACTTCGTT^ 

>'000203a-037.scf came from CONTIG 33 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
10 037.scf'(37>554) 

CGCAGCCACTCCGACCGGTGCCGCCTCGTCCTGCTTCGCCATGACTTCCTACAGCTATCGCCAGTCGTC 
GTCCACCTCGTCCTTCGGGGGTATGGGCGGCGGCTCCATGCGCTTCGGGGCTGGGAAGCGCCTTCCGC 
GCGCCCAGCATCCATGGNGGCTCAAGTGGCCGCGGCGTGTCGGTGTCCTCCGCCCGCTTCGTGTCCTC 
GTCCTCCGGGGGCTACGGCGGCGGCTATGGGGCGCCCTGGCCACCTTCGACGGGCTGCTGGCGGGCAA 
15 CGAGAAACTCACCATGCAAAACCTCACGACCGCCTGGCCTCCTACCCTGAGAAGTGCGCGCCCTGGAG 
AGCCAACAGCGATTGGAGTGAAAATCGCGACTGGACCAAAACAAGGCCGGCCCGCCGCGACTACACC 
TACTCAAACATAAGACTGCGNACCAACTCGTGGCACATGAAACTCATAATCTGCATACACAGCCGTCG 
CTGCAAGACTCGCACATTGAGACGACAGCTGGCAGAGGGAGC 

20 >'000203a-038.scf came from CONTIG 34 at offset 0; n E:\SEQUENCE\export\EST_db\000203a\000203a- 
038.scf'(38>594) 

^ NAATTCGGCACGAGGAGCAGATCCTGGCTGCCCTCGAGAAAGGCTGCAGCTTCCTGCCGGACCAGTAC 
^ CGCAAGCAGTGTGACCAGTTTGTGACGGAGTATGAGCCAGTGCTGATAGAAATCCTGGTGGAGGGGA 
TGGACCCTTCCTTCGTGTGCTTGAAGATTGGAGCCTGCCCAGCAACCCACAAGCCGCTTTTGGGAGCTG 

50 25 AGAAATGTGTCTGGGGCCCGACCTTACTGGTGCCAGAACATGGAGTCGCAGCCCTGTGCACCGCGTCG 

51 AGCACTGCAGCGTCACGNGTGAAACTAGGGCACGCTTCACCCTGAAAAACTGCAGCGTCTTTTCTGCT 
01 CGGTTGTCTGGGGTAACCACACCAATTGTGACTTTGTATAAAAAAGACCCTTCCTCATCCTTO 

U CTCTTGTGCGTGCTTGCAGGCAGTGACTGCTGTTTCGTCCTTTTTGTAAAAA 

V GATTGTGGCGGGGTAGGGGAAAGGGTTGTCGGAGGAACGACCTCGCGAGGCCGCCCCGCTGTTGGGG 
rfj 30 GGGCCTGCGCT 

L > , 000203a-040.scf came from CONTIG 35 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

y 040.scf'(29>585) 

0 ' GGGCTGCAGGTTAATTCATTTTTCTGGAAAAAGAGAAGATGTTTATTTATTTA 

0 35 TCTTTTGAATCTGCCTCTTAAACCTAACTCTGGGCTCTCTCAGGAGGGGCAAAGAGGACCTTTGAGTTA 

01 AACCCTCCAATGGAGACCCTGGGAAAGAACCGGAGGCATAACACCCNAGCCGCCCTCCAACTGGACT 
Q GTANGACTCCCCAGACCCGCTGCCCAGCTGCTTCTGCCCATCGNTCTGCCTGGTTGGGTTNTGGGTCCT 
f«i GGATCCCACCCGAGCCCTGTAGGATGGCACCACAAGCCCTACATGAAGAGCTTTGTGGTGTCACTAAA 

ATGTGTGTTTCGGCACGTTGCTGTCATTCTGCCTGNCTGCCATGCTGAAAAGCTGGCACAGCCCGANA 
40 AGCCAGCGAAAACACCTTCTGCCAGANCTCTGNCCCACTCGAGATGAGACCACCAGCTGCTGTCCTCC 
CAGAACAGGTATTATATTTAAGTAAAACTGTTACTAAAAAGTTTGTTCCAACTTATTCAAAA 
AAAAGGGGCGT 

>'000203a-041.scf came from CONTIG 36 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
45 041.scf'(l>593) 

GGGGCCCTCTAAACTATGGATCCCCGGGCTGCAGNAATTCGGCACGAGGCGGACCTGCTGGAGCTCCT 
GGCACTCCTGGACCTCAGGTATTGCTGGACAGCGTGGTGTGGTCGGCCTGCCTGGTCAGAGAGGAGAA 
AGAGGCTTCCCTGGTCTTCCTGGCCCCTCTGGTGAACCCGGCAAANCAGGTCCTTCTGGAGCAAGTGG 
TGAACGTGGCCCCCCTGGTCCCATGGGCCCCCCTGGATTGGCTGGACCCCCTGGCGAGTCTGGACGTG 
50 AGGGAGCTCCTGGTGCTGAANGATCCCCTGGACGAGATGGTTCTCTGGCGCCAAGGNTGACGNNGTG 
AGACCGNCCCTGCTGACTCCTGTGCTCCTGCGCTCCCGGGCCCCCGNCCCTGTCGACTGCCGCAGACG 
NNGACGGGTGAGACGGCCTGCTGTCTGCTGTCCCATGCCCGTTGTGCCGGGCCCGTGNACCCAGCCCC 
CGGGACAGGTGAAAGCGACAGGGACGAGCATAAGTCACGNGCTCTTGTCTCAGTCCCCGCCTCCGCTT 
CTGGAGCAGTCTTCGAC1TGTCTGTGGCCGCGCCCCGTTTTGTTCTCGCA 

55 
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>'000203a-047.scf came from CONTIG 36 at offset 42; H E:\SEQUENCE\export\EST_db\000203a\000203a- 
047.scf'(41>502) 

CACGAGGACGGACCTGCTGGAGCTCCTGGCACTCCTGGACCTCAAGGTATTGCTGGACAGCGTGGTGT 
GGTCGGCCTGCCTGGTCAGAGAGGAGAAAGAGGCTTCCCTGGTCTTCCTGGCCCCTCTGGTGAACCCG 
5 GCAAACAAGGTCCTTCTGGAGCAAGTGGTGAACGTGGCCCCCCTGGTCCCATGGNNCCCCCTGNATTG 
TCTGGACCCCCTGGCGAGTCTGGACGTGAGGGAGCTNCTGGTGCTGAAGGATCCCCTGGACGANATTG 
TTCTCCTGGCGCAAAGGTGACCGTGGTGAGAACCGGCCCTGCTGACCCTCTGTGCTCCTGCGCTCCCGT 
GCCCCCGNCCNTGTCGACTGCCGCAGACGTGATCGTGGTGAAACAGGCTGCTGTCTGCTGTCCATGNC 
CNGTGTGCCNGGNCCCCTGNACCCAGACCCGGTGACAGGGAAAAGCAACAACG 

10 

>*000203a-042.scf came from CONTIG 37 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
042.scf*(l>652) 

CGGCGTCCCTCTANACTATGGATCCCCGGGCTGCAGTGGTTCTGCAGCTCTGTGGCAAGCCGCGGAGT 
CTGGGTTCTGATCCGCAGGATGGGGTTTGTTAAA 

15 AAGTGAAATTCAGAAGAAGGCGAGAGGGCAAAACTGACTACTATGCTCGGAAACGATTGGTAATCCA 
AGATAAAAATAAGTACAACACACCTAAATACAGAATGATTGTTCGTGTAACGAACAGAGATATCATTT 
GTCAGATTGCTTATGCCCGTATAGAAGGAGATATGATAGGTTGTGCAGCTTATGCTCACGAACTCCCA 
AATATGGNGTGAAGGNTGGCCTGACAATTATGCTGCGCATATTGTACTGGCCTGCTGCTGCCCCGCAG 
CTTCTTTATAGGTTGGATGGACAAAATTATGAAGCNAGACGAGGNGATGGAGAGATACATGNGNAAG 

20 CATCGAGCCAACTGGGCCTCACTGTACTGNAGCAGACTGCAAACTCTACGAGTTAAGTTTGGCCCTAG 
GACGCGAGAGCTGCTTTCTACAGACACGTCCTGTTGATCAAAGCAAATCAGCGAGCCCGAAGCATAGG 
„ CAAAGTGAATACGCCCCTGTGGAAAAAATCCAAAACTTTTCA 

5 >'000203a-044.scf came from CONTIG 38 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
ft»25 044.scf(l>627) 

N CGGCGCCCCTCTACAACTATGGATCCCCGGGCTGCAGNAATTCGGCACGAGGCAGGACAATCAAGTGT 
fll GGCAGCTGGGCTCATCGTCCCCAAACTTCACTCTGGAGGGACATGAGAAAGGTGTGAATTGCATTGAT 
y- TACTACAGGGATGGTGACAAGCCATACCTCATCTCTAGAGCAGATGACCGTCTTGTGAAAATATGGAC 
B p TATCAGAATAAACTTGTGTACAGACACTGGAGAGGACATGCCCCAAATGTGTCTTGTGCCCAGTTCAT 
1 = 1 30 CCTGAGCTGCCCATTTTATCACAANTTCAAAAAATGAAACTGGCGTTTTGGCATTCAAGCACCTTCGCC 
J" TTGAGAGGACITGATTATGAATGGAGAAGAGATGGGGGGGCCGCCGCGAGGTCCATAACGTGTTTTG 
GCTTTGAGAAAGAAGCATATGTTAACTTGTCGGAGAACTGCTTGTCTGGTGCCAAGGAAAATAATGGG 
m CCAACATCAAAATCACCAGCCACTAAACAAGGAGAGTGTAATTAAAGAAAAGATGCCTGCATAAAAA 
£ TGCAGTTGAATTACTCAATATCACAATCTAAGCGCGGTGGGGGGGGGGGGGAAATTTTTCCGCAGCCC 
y 35 GAAACAATGTGGGCCG 

O >'000203a-045.scf came from CONTIG 39 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

M 045.scf'(44>624) 

GCACGAGGCTTGCCTGCTGCCTGCCTGCCTGCCACTGAGGGTTCCCAGCACCATGAGGGCCTGGATCT 
40 TCTTTCTCCTTTGCCTGGCCGGGAGGGCCTTGGCAGCCCCTCAACAGCAAGCCTTGCCTGATGAGACAG 
AAGTGGTGGAAGAAACCGTGGCCGAGGTGGCCGAGGTACCCGTGGGAGCCAACCCCGTCCCAGGGGA 
AATAAGAAGAATCGATGATGGTGCCGAGGAAACCGAGGGGAGAGTGGGGANCGAGAACCCCCGCCA 
AACCACCACTGCAACACGGCAGGNGTGTGAACTGAACGAGAACACACCCCATGGTGTTGGCCAGACC 
CCACCACTGCCCTGCCCNTCGCGAAGTTGAGAGTGTGCACAACGACAACAGACTTCGATCCCTGCCAT 
45 TTTTGCACNAGGNACATGNAGGCACCAAAAGGCCCAACTCACTGNCTACTCGGCCTGAATACATCCCC 
TGCTGCATCGACTGATGATCCTGGCTGCGACGCTAAACGCCGNCACTGACAAGGAAGCACACTCGACG 
AAAATATGGATGAAAAACCAAATAAAGCCGGGGGGGCCTC 

>'000203a-048.scf came from CONTIG 40 at offset 0; "E:\SEQUENCE\export\EST_db\0002 03 a\0002 03a- 
50 048.scf'(38>559) 

TTATACTCCAAGGCCTGGCAAAATCACATAATCAAGATTG 

TTGGACTGTGTCTACTACAGAATGAACTGTGTCCTATCACATTGAATAGACATGTGATTAAAGTGTTGC 
TTGGTAGGAAAGTCAATTGGCACGATTTTGCTTTTm 
TTATTCTTGCTTCTCANAGITCAGA^^ 
55 CCTGTGTTAAGAGAAGAGGGGAGACAGNTGAACTATTTNCTATGTGTAATATACCAGTCACTCTCAAA 
TGTTATGAGTATGTGCGGAATATGCTGACATAAATGTNNGTAGTGCAGACACCATACTGCATGAGAAG 
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TCTCTGNTGTGCTTCAAAATCAT 

AGCGTCAGTCACTCTTCTGAGATAGAAAAGTGAACTTGCGTC 

>*000203a-049.scf came from CONTIG 41 at offset 0; M E:\SEQUENCE\export\EST_db\000203a\000203a- 
5 049.scf'(l>306) 

GGGCGCCCTTAAATAGGATCCCCGGCCTCAGGGTGGCAAGAGGCCGTGCTAlU'l"l"l"ri"l"l - l"i'GTAGAAG 
TTTGTCGCTGATGGCATCTTCAAAGCTGAACTGAACGAGTTTCTCACTCGGGAGCTGGCTGAAGATGG 
GTACTCTGGAGTTGAGGTCCGAGTTACACCAACCAGGACAGAAATCATTATCTTGGNCCACCAGACAC 
AGAATGTACTTGGTGAGAAGGGCCGGCGGATCCGGGAATTGACTGCTGTGGTTCAGAAGAGATTTGGC 
1 0 TTCCCTGAAGCAGTGTAAAGCTTATGCTGAAAA 

>'000203a-050.scf came from CONTIG 42 at offset 0; ,, E:\SEQUENCE\export\EST_db\000203a\000203a- 
050.scf*(39>525) 

NAATTCGGCACGAGGCTAGTCTCGAG1T1T1T1T 

15 TTCATTTTTTTCACAATTTATTTAAACATCTCACATATAC 

TCCGAGAAACAAGACTTCTTTGGAACCATGGNAGAGGATGAAAATGAGACTGGCAAAGAACAAATGC 
TGAANTTAAAGAAGAGACAANTGTGGGCAAATGATCCACTTACTTTTGTGGAATAAGATGT 
TGATGTTAAAGTCAAATGAAAAAAATACACAATACAGCTCAACAGCAGAGGAGTATCTCTTCTCAAAT 
TCTCCTAGCACCATCAACATTCTTNCAGTATCTGAAATACTGTTAATTAGCACCITCGTA 

20 AAAAAACACAAATACCTCAGCTCATCTCTGGTCAGCACTCACGGTGTGGTATCACACTCACAGGAAAN 
GTTTTGA 

^ >*000203a-05 1 .scf came from CONTIG 43 at offset 0; M E:\SEQUENCE\export\EST_db\000203a\000203a- 
H 051.scf*(38>406) 

y *25 NAATTCGGCACGAGGATCATATAGTAAACCCAAGCCCTTGACCTCTTACAGGAGCTTTGTCTGCCCTCT 
M TAATAACATCCGGCCTAACCATGTGATTTCACTTTAACTCAATGACCCTGCTAATAATTGGCCTAACAA 
CP CAAATATACTAACAATATACCAATGATGACGAGATGTTATCCGAGAAAGCACCTTTCCAGGGGCACAT 
M ACCCCAGCTGTCCAAAAAAGCCTCCGTTATGAATATTC^ 

£ ATTTTTTTGAGCTTTTACCACTCAGCCTCGCCCCACCCCTGACCTAGCGCTGCTGACCCCCACA 
Ly 30 TCACCCACTAACCCCTACAAGTCC 

J 5 >'000203a-053.scf came from CONTIG 44 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

k" 053.scf'(37>515) 

%1 TGAGAGCAGCAGCCAAAAACCACGCTCGAGTGACAGTAGTATGTGAGCCGGAGGACTATGCAGCTGT 
y 35 AGCCTCAGAGATGCAGGATTCTGACAGCAAAGACACGTCCTTGGAGACAAGACGCCAGTTAGCCTTG 

AAGGCTTTTACTCATACAGCACAGTATGATGAAGCAATTTCAGATTACTTCAGGAAAGAGTACAGT^ 
O AGGAGTATCTCAGATGCCCCCTGAGTATGGAATGAANCCTCATCAGACTCCTGCCCAGCTGTATACGC 
K TGAAGCCCAAGCTCCNTTATCACAGTCTGAATGGAGCCCNTGATTTATAANCTGGGTGATGCTTTGAA 

TGCCTGCAGCTGGTGAAGGAACTCNAAGAGCTTTTAGCTTNCACTGCTGCGTCTTCAAACATGTAGCC 
40 CACAGGCTGCTGTTGGATTCACTCATGAAGAGAAACCACTCTGCATGTTATGATTGTACAAACCTCCA 

CCGCA 

>'000203a-054.scf came from CONTIG 45 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

054. scf , (40>404) 

45 CCTAAATTACTCAATAGTTTTAAAGTGTTACATATTCAAAGCCTTTTCCAGACCAGGGAGAG 

TTAGAGTGAAGGGTAGTGTCTCTTGCGCATTCTGTGTGTGTATTTCTAAATGCTACTGTGTGTGT^ 
TGTGCTCCCACAGTTTATATGCAAAGACTTTGAGCAACATTTATAAAAAGTATT^ 
TCAAGAGATTTATTTTGTGGCTACCACAGNCACTGCC^ 
GACCAAAAATTTGGTGATTTTTATGACTTTGTTGTGTTGGT^ 

50 GTTAAAATTCAGAAATC 

>'000203a-055.scf came from CONTIG 46 at offset 0; M E:\SEQUENCE\export\EST_db\000203a\000203a- 

055. scf'(l>728) 

GTGCCTCTCCCTATACTATGTATCCCCGCGCTGCAGTATATTTTGCATGTAGGAGAACATGTAATCTCT 
55 ATCTTCCCTTAGCAGGATCAAACCTAGGGCCTTCTGCATTGCGAGCACAGAAGCCTATCCTCTGGACC 
ACTTGGGGGAGTCCCCGCTTTTCTTTGCATCCCAAAGAATATTATAACTAACCTAA^ 
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TTCCCCTTATCGGCGCGCTTCTTTCCTTTAGTCTAAGACAATAATGTCTTATTGTCCTGGGGGGGAC 
AGTCAGTACGGGTTAAGCTCCTCTAACCTTTGGTGGCATTTTTTGCCCCAAATAT^ 
CCACAGAGGCTGTTTCTTTTATTAAATTCCTTCTGCCGCCCCCCACTTGGGGGTGGGTT^ 
GTCTTTTCTTAATAATAAAACAAAACGGTTTGACTGTGTCTCCCCCAGGTACr 
5 GAGTACTGTCAACCGGACTCCAGTTTTCTCCTGGGACGTCAAATTTTCCTACTCTCATCGCCTC 
GGCCTTTTTCCATTTCAAGAAATTCTCGACCTATT^ 

TCTACTTGCTTCGCGACAGACACAACAATTTTCTTCTAAGCAGGCGAACCACA^ 
ATCTATACAGAAGGAAAGAACGTATTCATGGCGATCT 

1 0 >'000203a-056.scf came from CONTIG 47 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

056. scf*(17>140) 

TCAGGGATCCCCGGGCTGTCAGCTGCGTCAAGTGTTGTCATGAATGTTTTCCTGGGCCTGGCGGCGACT 
ACAGCGGTGCTGTTCTGTCCTGTCGCGGGCTGCGGTGACTCGCTGGCGGCTCTTC 

1 5 >'000203a-057.scf came from CONTIG 48 at offset 0; M E:\SEQUENCE\export\EST_db\000203a\000203a- 

057. scP(10>722) 

CTCTATACTATGGATCCCCGGGCTGCAGNAATTCGGCACGAGGAGGTATGTCTGAATGTGTTTCGACT 
ATTTACAGCCCCCTTTCCTCGCAGGGCCCCATGAGTAAGCTGTGGCGGCGCGGGAGCACCTCTGGGGC 
TATGGAGGCCCCTGAGCCTGGGGAAGCCCTGGAGTTGAGTCTAGCGGGTGCCCACGGCCACGGAGTG 
20 CACAAGAAAAAGCACAAGAAACACATGAAGAAACACAAGATAAAACACTACCAGGATGAAGAGGCT 
GGGCCAACGCAGCAGTCTCCTGCCAAGCCCCAGCTCATACTCAAATCAAGTTGGGCGGGCAGGTCTTG 
^ GGCACCAAGAGTGTTCCTACCTTCACTGTGATCCCTGAGGTCCTCGCTCACCCCTCTCCCTTATGTNTG 
^ GGAACATGAAGAGTACCTGTGAAGGAGCCCCCTGACATACCGCGCTGCTGGAGAAACAAAACTGCCC 
5 CTCCCATGGGNACTGCTGNGGNTANAGCCAGAGAAGAGAATACGAGGGCTGAGCTTGNAAAGGGAGC 
®25 GAGACAGAAACCAAAGAAACAGACGCTGCACGTGCAGAGTTGTGAAGCCGAGCACTCCGGTGCCTCT 
^ GCTGGCTGCGGCCCTTACAAAAGGGGAGGGGGGGCGGAAGGGGGGGAGGGGCGGGAAAAAAAAAAA 
CP CCCCAAGAGCGGGGGGGGGGGCGGGGGGGGGGGGGCCCCG 
I™ 

If >'000203a-058.scf came from CONTIG 49 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

y 30 058.scP(38>620) 

a" NAAAGACTTCATGAAGGAGAAGAAAAGGAAAAAAATCAAAGGATGACTACAGCCTCTCTTCATCTCA 
f*% GCTTTGCAAAGCATGACTCAACAGAGAGATCACATTCTTGAAGACTCTCCAGACCACAGATTGAAGAT 
S AAGTTGTTGTGCTGCACTATTTCTGTTGCTACTCGTGAGAGTCACTACCAGCCTCTCTTCTCAGGATTA 
:[i ATGAATGGGCCAGAAACCGGGGGCAGAATGACTNCAGGGGCACCCCCAACACCAGATATTGGCATAA 
^ 35 GGAAACAGTACAATGAAAAAAGTCATACTTGGACCCTTGTCATTCCACANAGCATGATGTACTATCTA 
5; AAACAAAAAGAAGAGCTGCTTTGGAGAAGGGTTTTAAAAGTTGTT^ 
O GGAAAACTCCAGTNTATNAGATGGCATTTACTTTNAAGGCTCTGTCCCTGTGTAGGC^ 
M ACAGNACAGACGGGCTGCCAANCAGNTACTAATGTNTCTGCTCTAAGAAGGGNCCTCTTGCTTCCTTG 
TGATATCTTGCAGAGCCGACTGAGGACAGAAACACAATAAG 

40 

> , 000203a-059.scf came from CONTIG 50 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
059.scP(39>620) 

CAATTCGGCACGAGGGTGAGTGACATCGTCTTTAAACCCTGCGTGGCAATCCCTGACGCACCGCCGTG 
ATGCCCAGGGAAGACAGGGCGACCTGGAAGTCCAACTACTTCCTTAAGATCATCCAACTTCTGGATGA 

45 TTATCCAAAATGCTTCATTGTGGGAGCAGACAACGTGGGCTCCAAGCAGATGCAGCAGATCCGCATGT 
CCCTCCGCGGGAAGGCTGTGGTGCTGATGGGCAAGAACACGATGATGCGCAAGGCCATCCGAGGGCA 
TCTGGAAACAACCCGCTCTGGAGAACTGTGCCTCACACCGNGGAATGTGNNGCTCGGTCACCAAGAG 
ACCTACTGAGACAGGACAGCTGCTGCCACAGGGCCACTGCGCCCGGCTGTGCATACGCCGGGAGACCT 
GGCCACCAGACATGNCTGGGCCGAAAGACTTCTCTCAGCTTAGCACACACGATACTCAGGCACAGAAC 

50 CTGAGAGGCATGATAAAAGAACAGAGCGCAGAGCACGCGACACGACACCCCTTCCTGCGCCCCAAGG 
GGAAAGCAGATACCCAGCTAAAAAGACCGCTCCTCGGGGGG 

>'000203a-083.scf came from CONTIG 50 at offset 7;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
083.scf*(45>614) 

55 GCACGAGGGTGACATCGTCTTTAAACCCTGCGTGGCAATCCCTGACGCACCGCCGTGATGCCCAGGGA 
AGACAGGGCGACCTGGAAGTCCAACTACTTCCTTAAGATCATCCAACTTCTGGATGATTATCCAAAAT 
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GCTTCATTGTGGGAGCAGACAACGTGGGCTCCAAGCAGATGCAGCAGATCCGCATGTCCCTCCGCGGG 
AAGGCTGTGGTGCTGATGGGCAAGAACACGATGATGCGCAAGGCCATCCGAGGGCATCTGGAAAACA 
ACCCGGCTCTGGAGAAACTGTTGCCTCACATCCGGGGGAATGTTGGCTTCGTGTTCACCAAGGAGACC 
TCACTGAGATCAGGGACATGCTGCTGGCCAACAGTGCCAGCTGCGCCCGGCTGTGCCATACGCCGGTG 
5 AAGCCTGGCCAGCCAAACATGTCTGGGCCCGAGAGACCTCTCTTCAGCTTAGCACACAGAANATTCAG 
GCACATGAAATCTGAGAGGCACGATAGAAGAACAAGAGCGCACGAGCAGCGTGACAGCGACACCCCT 
TTCTCGCGNATCACAGGTGACAGCAATT 

>'000203a-060.scf came from CONTIG 51 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
10 060.scf'(l>262) 

GGGCTAACAGTCCGCGAGCCCGGCAATCCGCAGCCGGGCCCACAGGAACATGCGTCTGCTTGGGGGG 
GAGAGGGCCGGGCTAGAGCGAGCAAGGTGAGGGGGGGGGGGGGGGACCTCCCGCGGATACAAGGTC 
ACACACCCCTCCTAATGCAGAAGGCGACGGTTGCAGGAAGGGCAAAATAAGGACTCGCAAGGTGTCT 
AGGGGAACGAGTAAATGAAAGGCCACGGCGCGAGACGCGAGCGACCACCCAGGAGAACCGCG 

15 

> , 000203a-061.scf came from CONTIG 52 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
061.scf'(39>494) 

NAATTCGGCACGAGGGTGAGTTTCATTGAGTTAAATAAATACCTTTTGGAAAGG 

CCAAAAAAGCCTGTCTGCGCTGTAGGAATGTGTGGTGAAGC 
20 GGCGGGGGTCTGGGGGTTGCACAGAGAATGAGTTCTTGTATTTCGCGTCACACAGGTAGTTATGGAAA 

TATGTTATTGTACTGTGTAAAGATGCCCAGCCATTTTC 
£2 GCTTTTGCTATACATCTGGAACCCTCAAC^ 
:~ AAGTTTGCACATAACTCITGTTATACTGT^ 
^ AAAAAAAAAAAAAACCGAGGGGGCCCGCCCCCATTCCCCTTA 
J"t25 

^ >'000203a-062.scf came from CONTIG 53 at offset 0; 'T:\SEQUENCE\export\EST_db\000203a\000203a- 
& 062.scf'(l>630) 

?« CGGGCGCCGTTAACTAGGTCCCCGGCTCAGCAGACACAGTGTCGTGAAAACCACCGTTAAACCTAAGC 
*P CAAAATGGGAAAGGAGAAGACCCACATCAACATCGTTGTCATTGGGCACGTAGATTCAGGGAAGTCT 
ixj 30 ACCACGACTGGCCATCTGATCTACAAATGTGGCGGGATCGACAAGAGAACAATTGAAAAGTTCGAGA 
3 AGGAGGCTGCCGAGATGGGAAAGGGCTCCTTCNAATATGCCTGGGTCTTGGACANACTTAAAGCTGA 
H ACGNGAGCGNGGNATCACCATTGATATCTCCCTGTGGAAATTTGAGACCAGCAAGTACTATGNTACCA 
m TCATTGATGCCCCAGGACACAGAGACTTCATCAAAAACATGATTACAGGCACATCCCCAGCTGACTGT 
^" GCTGTCCTGGTCGGTGCTGCTGGGTTGGNNGAATTGAAGCCGGATCTCCAAGACGGCAGACCCGNGAG 
j!f 35 CTGCCTTTTTGCTTACACCTGGNNGNGAAAACACT 

rj TACAGAGAATCAANAATGTTAGNANCACACTTATANAAATGCTCACCCGACANACATTGGCCATTTGC 
TGAAGGACAAGCTAACAAGCT 

>'000203a-075.scf came from CONTIG 53 at offset 27; M E:\SEQUENCE\export\EST_db\000203a\000203a- 
40 075.scf(41>615) 

CGGGACACAGGTGTCGTGAAAACCACCGTTAAACCTAAGCCAAAATGGGAAAGGAGAAGACCCACAT 
CAACATCGTTGTCATTGGGCACGTAGATTCAGGGAAGTCTACCACGACTGGCCATCTGATCTATAAAT 
GTGGCGGGATCGACAAGAGAACAATTGAAAAGTTCGAGAAGGAGGCTGCCGAGATGGGAAAGGGCT 
CCTTCAAATATGCCTGGGGTCTTGGACAAACTTAAAGCTGAACGTGAGCGTGGTATCACCATTGATAT 
45 CNTCCTGTGGNNAATTGAGACCAGCAGTACTATGNTACCATCATTGATGCCCCCAGACACAGAGACTT 
CATCANAAACATGATTACAGGCACATCCCAGCTGACTGTGCTGTCCTGATCGTGTGCTGTGNTGGNNG 
AATTGAGCCNGCATCTCCAAGACGGCAGACCCGGAGCTGCCCTTTTGGCTACACCTGGTGTGAAAACA 
CTATGTTGGCGTTACAATGGATOCACTGACACCTTANCAGAGAATCAANAAATGTAGAAGCAGACTAT 
TAAAAATGCTCACCCGACAGACTTGGCCATTTGT 

50 

>'000203a-063.scf came from CONTIG 54 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
063.scf*(10>605) 

GCTCTATACTATGGATCCCCGGGCTGCAGCGTCACTTACCTCACTCGTTCGGAGTCGTATATCGGGGGA 
AATTGCTACATTCTGTCAGGGTCACGTGATGCAACCCTTCTGCTCTGGTACTGGAATGGAAAAAGCAG 
55 TGGTATTGGAGATAACCCGGGCAGTGAGACTGCCACTCCGCGGGCCATTCTGACAGGCCACGACTACG 
AGATCACTTGTGCTGCTGTCTGCGCGGAGCTCGGCCTCGTGCTAAGTGGCTCCAAAGAGGGACCATGT 
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CTCATACATTCCATGAATGGNAGACTGNNTAGGGACTTGNAGGNTCCANAAAACTGCCTGAAACCAA 
ANCTCATTCANGCGTCGAGAGAGGCCATTGTGTCATTTTTATGAAAATGGGCTCTCTGCACATCATGTA 
ACGGAAAGCTCAGCCACATGGAACGACATACATAAGGCATCACTGACGGNATGGCAGACTGCTCACG 
GAGAACAGGGGGCTCAGTCTGCGGGTCGACTAACATGTCGCTACAGTGGAGCGGATCGGCTGGCTGCT 
5 AACAAGGCGCTGTGCTCCTAGACACGTGTTCACATCACGGGACCAACACCCT 

>'000203a-064.scf came from CONTIG 55 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
064.scf'(44>603) 

GCACGAGGCCTGGACCCCCTGGTCCCCCAGGTCCTCCCAGCGGCGGCTACGACTTGAGCTTCCTGCCC 
10 CAGCCACCTCAAGAGAAGGCTCACGATGGTGGCCGCTACTACCGGGCTGATGATGCCAATGTGGTCCG 
TGACCGTGACCTCGAGGTGGACACCACCCTCAAGAGCCTGAGCCAGCAGATCGAGAACATCCGGAGC 
CCTGAAGGCAGCCGCAAGAACCCCGCCCGCACCTGCCGTGACCTCAAGAGTGCCACTCTGACTGGAAG 
ATGCGAGATACTGGATTGACCCNCACCANNGCTGCACCTGGATGCCATTAANNGTCTCTGCACATGGA 
ACCGGTGAGACCTGGTATACCCACTCAGCCANGTGGCCCATATAACTGTATATCACAGAACCCAGTAA 
15 AAAGCACGTCTGTACGGGAGACTGACGGCGATTCAGTCGATTGCGGCAGGGTCGACTGCGAGGGCAT 
CATGATTCTGGCTGAGNCACGAGCTCAAAATACTACATGAGACAGGNCTATGACACAATGCACTAAA 
GCCGTCTCAGCTCAGATGA 

>'000203a-066.scf came from CONTIG 56 at offset 0; M E:\SEQUENCE\export\EST_db\000203a\000203a- 
20 066.scf'(39>329) 

GTCTCAATGTCCGTGGCGCTGAGGCAAGCGTTGTGGGGGAGAAGGGTAGCGACTGTAGCTGCCGTTTC 
n CGTTTCCAAGGTTTCGACCAGGTCGTTGAGCACTTCCACATGGAGGCTGGCACAGGACCAAACTCGAG 

ACACGCAACTCATAACAGTTGATGAAAAATTGGATATTACTACTATAACTGGTGTTCCAGAAGAGCAT 
„ ATCAAAACTAGAAAAGCCAGATCTTTGGTCCTGCTCGNCATACATGCAGTCTGTAGTTAACAAACACA 
JM25 AGAATGGAGATGGAGGTTG 

>*000203a-067.scf came from CONTIG 57 at offset 0; "E:\SEQUENCE\export\EST_db\000203a\000203a- 

067. scf'(45>669) 

GCACGAGTGGCGGATGACGCCGGTGCTGCGGGAGGGCCCGGAGGCCCCGGGGGCCCCGGAATGGGAG 
GCCGCGGTGGCTTCCGCGGAGGCTTCGGTAGTGGCGCCCGGGGCCGGGGTCGCGGCCGGGGTCGGGG 
CCGGGGCAGAAGCCGCGGAGCTCGCGGAGGGCAAGGTCGAGGACAAGGAGTGGCTCCCCGTTACCAA 
GCTGGGCCGCCTGGTCAAGACATGAAGATCAAGTCTTTTGAGGAGATCTACCTTTCTCTCTGCCTATCA 
AGAGGCTGAGATATTGACTTTTTTCCTGGGAGCATCC 

AAAACCAGACCCGGGCTGCCCAGGAACCAGTTCAAGGCGTTGTTGCTTTCGGGGATACAACGACTGGG 
GGCTGGTGGCAGGCCCAAGAAAATACCCTGCCTCCGGGGGCCATCTTCTGCTAAGTGTCCACGCCCGG 
GCAAGAGCTTAGGGGAACANAAGACACCCCCCCGTCTGCAGGGACGGCTGGGTCCGGCGGGCCCTAC 
CTCCCAAGACGGCTCCTCGCCCGGCCAAACGGAGAGCGCTGACAGTCCTTGCCGGCGCTGCCCTGGCA 
TCCAGCCTTGTCTCCA 

40 >'000203a-068.scf came from CONTIG 58 at offset 0; M E:\SEQUENCE\export\EST_db\000203a\000203a- 

068. scf'(40>680) 

TTTTTTTATGGCTTCTTCTITCTTTATT 

TAAATAATTATTTAAAAACCAACCAGGATTAAGGCCCTGGCCCAGAGCTCCAAACCAGAAGCAGAAA 
GGAATGGTGGCGGTGGGCTGGGGGGGTATTCCTCCAACATCACCAAAACCCAGAGAACGAGGATCCT 
45 AAGCTTTTCACAGGCCAACCCGGGCACGGGCCTGCAGGCTGACCCTCGGAGGCCTCTGGCTGCATCAC 
TATCAGATCAAAACCAGCGAGGAGCTGCCGGGAACAGCCAGCCGAGTCCAGACATGGACACAGTAGC 
TGGATGGACACGAGACGGACAGGTCCTGTCCAGCTGTGGACAGGATTCAGATGCAAGCTAGGCAGTG 
GGGGCAGGGGCTGGGGAGCAGAATGAAGCATGCAGGAGGGGCCCCGGGGCCTGGCTCANCCACCGG 
CCGCCGAGCCTCACCGTGTGGGNTCGCTGGGGNCTGGGCTCCCGCCCACACTGGACTTGAGGCTCTGN 
50 AGCGAGAGTTCCAGCCATTGTGATGTTGCTCTCACAACAAATNCTTGCCACTGGGAGAATTGAGATGG 
TGACAAACTACGCCCAAGCATGTGGATGCCAGC 

>'000203a-069.scf came from CONTIG 59 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

069. scf'(12>643) 

55 CTCTATACTAGGGATCCCCGGGCTGCAGTAATTCGGCACGAGGCTCGGl"l"l"lT"l"lTT'lT"l"l'riTTTGCTC 
TAATTAAAATTTTTATTGAAATCTCTCAAACGTTACCAAGAAATAGTTTTTGCAA^ 
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GAAAAAACAAACAACAACAACAAAAAACAGCTAACAAGCAAATTCAACATGGGAGCTCCCTCTGCTG 
GTCTGCAGTAGGTTGATATGTTACAAACACATTCCCAGAGACAAATCTATTTGCTGGAGAAGGGACAA 
AAAACAGGTGTGTGGGCTTTGCCTCNAGAGAGAACACTGGCATGCAGNGAGCGGGGTAGTGAAAGCA 
GAGGAGCAGCGCAGCGCTAAGTCGCTGGTACAGAAGTACGGGCCACACTCAGGCTATGNGTAAAGGC 
5 AGCCTGTGACTCTATGTCTCTGCATGACTGAGACAGGTGGCAAGNAACTGGGTTGGAGCCTACTATTG 
TCTTGCTCrCGGGTTGCTACAACCTATGTAGGTTGCGATTAGACGACGAGCCTCAAGATTTGCGCTTTG 
TTGACATGCAATGCAACTAGCTGTATTACITTAAAACTTTACCTATGTGAAAAATAATCCGTGATCAAG 
GAAGGCAAAAAAACTCTTT 

10 >'000203a-070.scf came from CONTIG 60 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
070.scf'(19>728) 

CTACGGCATCCCCCGGGCTGCAGGTCGAGTTTTTTTTTTTTTm 

TAGTGCTTTCTTAAAATAAATATAATAATATAATTATCAAACATACAGTGAGAAGTAAAGCACACGTG 
TGAACGGCATGTCACAGGAGTTCACTCAGGACTGTTTCAACACTCAGCACTGGAGAAACCGCACAGGC 

15 CTACCTATGTACAGACGACCCAACCGCCAGGGCGAGGCCACCGCGTCCCCTCCGTCCTCATGGACACG 
GCCACTCCCCCTTGCGTTGAAATGACCAGTTTGCATGTTTTAACTTTTCTCTCCGTTGAGCITCAG 
ri"1141"14'CTTTTGCAGTTTTGAAAAAATTCAAGTAACACTCCCAAGAAAAAAAAAGTGCAAACTAATA 
AGGGACTCAGAGTCCGGCGCCGGTCAGGGGCAGCGCACAGCGGGGGGGCAGCCGGCCGAGTCTGTCC 
CGGAACACGGGGCGCAGGACCCCGCCCACTCGAGGAGGGGGGGACGGAGGCCGGCCTGGGTCCAAA 

20 GCGCCAGACCTTTGTTGAAAGCAGCACAGCCCGCGAACGAACGCAGTCCGCGGCCGACTTCGGACCA 
AGGAAGGAGAGGGGGAAAAATAAAAGTATTAGGATCCTTTTATAAAATATAAAATTTTCAAATTTTA 
q AAAGGGCGCCCCCGGGGGGGGGGGCCCC 

~M > , 000203a-07 1 .scf came from CONTIG 6 1 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
^25 071.scf(38>713) 

J TTGACATCCTCCATTTCGCTGTGCTGAGTTAGTACAGGGAAGACGGGGAAGTGAAATGCCAACAGTAG 

& TAGATGGGGGACTTCCCTGGTAGTCCAGTTGTTGAGACTTCGCCTTCCAGTGCTGGGGGGTGCAGGTTC 

H- AGTCCCTGATGTGGGAGCTAAGATCCCTCATACCTCATGGCCAAAAAACCAGAATGTAAACAACAGAT 

*P ACAATATTGTAACATATTCAATAAAGAATTAAAAAAAAATTTTTTTATAAAATATAOT 

y 30 CCTGACAGTTTCACAGAGAGGGCTGTGATAGGATTGCTCATGAGGAAATCCAAGGAATAGAAGTTTTT 

■ GATAGAGGATGATGGGAAGTGTGTTAGCAGAAGTAGGACTGCCTACTGTCCATCTGGACCATGNAAA 

Q GCACANATTCATCCCGCACAGCTTGGAGAGAATGTCTCACTAAGAGCTCATGCCTTGTATTCCTCCCAC 

m ATTATTTGTATTGTTGGTTTTATATACGTTTTTTTGCTGATATTACCATATT^ 

fi AGGACATTCTATGTAGAGAAAGATAAACTTAAAAAAGAAGCCCTTTT^ 

j£ 35 ATCTTAAGTGAGTCACCCTTTCGGCAAAAAAGAGAACACTTTACTTATTACTATTTCTT 

>'000203a-072.scf came from CONTIG 62 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
^ 072.scf'(38>334) 

CTGGTGCTTTCGGCCTCGCTGCGGTGCCGACAGTCCGITCATGCCTCGCGTTTGAGGGCAGGGGGTGG 
40 CTCAGCGGCTGGCTCGCAGCTTTCTCCGCTGGCTGAGGCCCGCCACAGCCGACATGGGCTGTTTCTGCG 
CGGTTCCGGAAGAATTCTATTGCGAAGATTTGCTTCTGAATGAATCCAAGTTAACTCTCACCACCCA 
AAACAGGCATCAGAAAATCACGAAAGGGCTCATTGTCCTTGAGCACCGTATCCGCCACTCAACCCTGG 
GGAGGTGAGTATTTTTGGCTTGC 

45 >'000203a-073.scf came from CONTIG 63 at offset 0; "E:\SEQUENCE\export\EST_db\000203a\000203a- 
073.scf'(l>639) 

CGGGGCGCCCTCTAAACTATGGATCCCCGGGCTGCAGGCCCAGTTTCCCTCCCAGAACATTCTTGGGA 
CCAGCCACCTTTCCCCAGGTGTGTGCTGCCCACTGCCACCCAGAGGTGGGATGGCAGGTTCCAGGTTC 
CCTCTTGGATCCCAGGCTTCCCCTGACATCAGCACCATTCAGTGGTTTTCCTGGCTCCATCGCTATCGCT 
50 TCATGCTGAATGGACAGGACTGTTGACCTGTCTCAAGAAGCCCATAAGATTTGAGCAGAAACGNTGAC 
TTCCTTGTACCTCTGCCAGAGCAGCTCCCTTCTCCCCCCCAGAATTTCACCAGATCTCTTCATGCTGCTC 
TTNATTTNCGTACTTGAAGTGGNTCTGCCGACA 

GACGGNAGNTTCTTTCTCTTAAGTTGATCGCTTCTTGCTGTGACTGNCCCGCTGGNGAAAATG 
CCTCGTTTTAAGTGAACAGGAGACTAGATGCTGTACTAAACAGATGGAACCGAGAGAAACACTACCAT 
55 CAGTAAAGACCACCACCCAACACTCATAAACGCTAACAAATCTGCTGAAAGATGTAGCTGGAAAAAA 
AAAACGGGGGCCGGCCACCTTA 
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>*000203a-074.scf came from CONTIG 64 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
074.scf'(l>580) 

GCGGGCGCGCTCTAAACATGGATCCCCGGGCTGCAGGTTCCTGTGTCGTCTTGGAGGTGACTCGGCGT 
5 GATTGAATTTGCGGCATCTTCGCATTCACTCACAGGTCAAAATGCAGATCTTCGTGAAAACCCT 

GGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTGAAGGCCAAGAATCCAG 
ATAAGGAAGGCATTCCCCCTGACCAGCAGAGGCTCATCTTTGCCGGCAAGCAGCTGGAAGATGGCCGC 
ACTCTNTCTGATTACAACATNCAAAAGAGTCGACCCTGCACCTGGNCCTNCGTCTGAGGGGGGNATGC 
ANAATTTCGGAAACCCNNTGACGCAGACATCACCTGGAAGGGAGCCCANGACACCACGANAACGGAA 
10 GCCNAAATCAGATAGAGGCATNNCCCCGACACAAGCTCATCTTGCGCAGCACTGGAGAGGCGCCTCTT 
TGATACACANCAAAAGGCGACTGCCCGGCCTCGCGAGGGGGAGCAATCTCGAAACCGACGCAGACAT 
ACTGAGGGGGCAGCACACCAAAGAAGCAAACAAAAAAGA 

>'000203a-076.scf came from CONTIG 65 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
15 076.scf'(45>598) 

GCACGAGGCCTTCATCCAGCACCTTCCCCTGAGTGAGCGCATCCGGGGCACCGTCGGACCAAAGAGCA 
AGGCAGAGTGTGAGATTCTAATGATGGTGGGCCTGCCCGCTGCTGGCAAAACCACGTGGGCCATCAAA 
CATGCAGCCTCCAACCCCTCCAAGAAGTACAACATCCTGNGTACCAATGCCATCATGGATAAGATGCG 
GGTAATGGGCCTACGCCGTCAGCGAAACTACGCCGGCCGCTGGGACGTCCTGATCCCAGCAGCCACTC 
20 AGTGCCTCAACCGTCTCATCCAGATTGCTGCCCGCAAGAAGCGCAACTATATCCTANATCAGACAAAT 
GTTTATGGGTCAGCCCAGAGACGAAAAATGAGACCATTTGAAGGCTTTCAGCGCAAAGTAT^ 

Q GTNCCNACTGATGAGACTGNAAGACGAACAATAAGCGACTGACGAGAAGGAAGGAGTCCNANACAC 
GCGTCTTAAAATGAAAGCACTTCACGTGCCGATGTGGGACTTCTGGAGAGNGCTGTCATGAGCTGCAG 

L GAAAGGAGCGAC 

C125 

^ >'000203a-077.scf came from CONTIG 66 at offset 0; "E:\SEQUENCE\export\EST_db\000203a\000203a- 
r; 077.scf'(46>306) 

^ CACGAGGGGAATCTTGTCCTTCCAGGTCCGCCAGTTT^ 

£ AGTACCTTGTGGGCCAGCGCCTCGTGAACTATGAACGGAAATCCGGCAAACAAGGCACATCACCACC 
yJ30 ACCTCCACAGTCGTCCCAAGAATAAAGTGGTTGTCTCCACTACCTTGGCCTTCCCCTTGCCTTCACGTG 
_ TCCTTTTTTGTGGACTTCTCTCTCTGGAGATTTCCCCAGTGATCTCTCAGCGTTGT^ 

o 

ffl >'000203a-078.scf came from CONTIG 67 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

n 078.scf(39>281) 

35 CTAGTCTGAGTTTTTTTTTTITTTT^ 

^ TTGAGAATGAATGTGCAGAGTTTATGATGTGTGTCAAGCATGCCTCGATAGCCACAGGCTTTACAAAA 

^ ATTACCTATTGTTTGCTTCTTTGGATTGACATGCAAATCTGTTTCATGATT 

f ™ AACAAATTTTTTTATGAATCCATCCACCATGCTT 

40 >'000203a-079.scf came from CONTIG 68 at offset 0; n E:\SEQUENCE\export\EST_db\000203a\000203a- 
079.scf*(16>24) 
ACAGGGATC 

>'000203a-080.scf came from CONTIG 69 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
45 080.scf(38>623) 

NAATTCGGCACGAGGCAAGCGCCTGCTGGAGCCCCCGTGCTCCTTGCACTTGAACTCTATGGGGTTTG 
GTGGGCAGAGGCTCAGGAGTCCCCTGGATTTCCCCAGCTGGTATCCTGGGACGTGGTAAGCCTTGGGG 
CTGGGGTAGCATGGGATCCCCCGAGGACCCANATTCTGGTACTNAGGGCAAGGNGAGGNGAACCCGN 
ACCTCANCCGTCCCCCAGTCTACAGCCTGAGCCCAGTGTGCTCCCAGCTCCCCANTCCNCATGAAGCCT 
50 GCCGGNGGCTGGCAGNAGGGNTTAGAGGNNCTGGCCTTCGATTCCTTTTCTGTCGCGCTGCTTTCACCC 
GCrrCCTGCAGCTTTGCTCTGGCCTGATGATCGTGCTTTGTTCTCTGTACTGTTAACTGAGCATGCCACA 
TTTGTTGAAATGTTGTTCAAGTGTAAGCAAGGAGAGGTCCAATTGTGATGGGGATGGAGGCATGGACT 
CTGCTTCTATCCTTCTACTTATCTGAAATGTTGCTTCTGCTGTTGGATTATTATACAGGGCAACCTATAC 
AGCGAAAAAAAAAGGCAAAAAATTCTCTACCACGAGA 
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>'000203a-081 .scf came from CONTIG 70 at offset 0;'T:\SEQUENCE\export\EST_db\000203a\000203a- 

081. scf'(41>563) 

CTCCAGTTACCTCTGCCAGTACCGCTGTGTCAACGAGCCGGGCCGCTTCTCCTGCCACTGTCCACAGGG 
CTATCAGCTGCTGGCCACGCGCCTGTGCCAAGACATTGACGAGTGTGAGTCGGGTGCGCACCAGTGCT 
5 CTGAGGCCCAGACTTGTGTCAACTTCCACGGNGGCTACCGCTGTGTGGACACCAACCGCTGTGTGGAG 
CCTTACGTCCNAGTGTCCGACAATCGCTGTCTCTGTCCGGCCTCAACCCCCTGTGCCGGGAGCAGCCCT 
CATCATCGTGCACCGTATATGAGCATCACCTCGAGCGGAGCGTACCGCGGACGTNGTTNCAATCAANC 
ANCNNTCGTCTACCTGTGCTACATGCTTTCAATCGTGCTGTAACTCGCAGGAACTCTACATAGCAATCA 
CATGCACGCTGCTGTCTCGCTCGGCTGGACGGCCCCGGATACGGCTGACTGAGAGTCACTTACTCTCTG 
10 ATACGGCACTCTTTTGAATACGCTTGGGGCTACTTTGGGGGGG 

>'000203a-082.scf came from CONTIG 71 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

082. scf'(48>533) 

GCACGAGGGCCTGCTGCAGCCCGGCTGCCAGCTGGAGTCCCTGTGGGTGAAGTCCTGCGGGTTTACGG 
15 CCGCCTGCTGCCAGCACTTCAGCTCTATGCTGACCCAGAACAAGCATCTCTTGGAGCTGCAGCTGAGC 
AGCAACCCGCTGGGCGACGCGGGCGTCCACGTGCTGTGCCAGGCCCTGGGGCCAGCCGGCACTGTGCT 
GCGGGTGCTCTGGGTGGGCGACTGTGAGCTGACGAACAGCAGCTGTGGCGGCCTGGCCCTCACTCTGC 
TGGCCCAGCCCCACCTGCGGNAGCTGGACCTGANNCATACGGNCTGGGCGACCCCCGCGTCTGCAGCT 
GCTGGGGCAGCTGGAGCACCCGCTGCAGCTGGAGCACTGTCCTGTCGACTCTATGGACCGAGCATGGA 
20 CGACGCTGCGGCTGTGGAGAAAGCAGCTGGNCTGCGATCTTTCTGACCCGTCCCCAGNGCGTNATGAA 
AAGTNCATCA 

O >'000203a-084.scf came from CONTIG 72 at offset 0; ,, E:\SEQUENCE\export\EST_db\000203a\000203a- 
084.scf'(47>388) 

ni25 GCACGAGGCACAGTAGCATCACTTCAGAAAGGAGCCAGACTTATTCTCAAAGAACTATGTTCACACTT 
Tl TTCAGCAGAAATAGCGATGGTTGTAACATATGTATCCCCTCCCTCGGATTTGAAGGCACAATCTACAG 
2 TGTTTCTTCGCTTCTTITCTC^ 

?! GCATGGCAACATAATGTGTGTCACCGTCAGGCCAAACAGCCAGCCCTGAACGGTGGNTTTATTACTTG 
¥ t TGTATTTGTGTTGGATGATAAACACTCATCATCTCTCCTGTAGTCCCTGCTCATTTCACTTAACCCTAN 
= F30 

U >'000203a-085.scf came from CONTIG 73 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
^ 085.scf'(9>658) 

p CGCTCTATACTAGGGATCCCCGGGCTGCAGAATTGGCACGAGGGGAGCTCCGCATCCACACCGGCCAG 
fll CCCAGATCCCGAGGTCTGACAGCGCCCGGCCCAGATCCACAAGCCTGCCAGGAGCCAGCCGAGAGCC 
p35 AGCCGGCCGCGCGCTCCTACCCCAGCAGTCTCTGTCCTTCGGCCTGAGCCCCGCGTCCTTCCCGGGACC 
m TCTGCCCCTCGGGCAGTGCTGCCACCCTGCCGGCCATGGAGACCCCGTCCCAGCGGCGCGCCACCCGC 
f «% AGCGGNGCGCAGGCCAGCTCCACCCCGCTGCCACCCACCCGCATCACCCGGCTGCAGGAGAAGAAGA 
^ CCTACAGGAGCTCAATGACCGNCTGGCTGTCTACATCGACCGTGTGCGGGCGCTGGAAACGAAATGCA 
•* GTCTGCGCCTCGCACACTGATCTGAGAGGGGGCAGCCGGAGGGTCTGGCTTAAGCCCGCTCCAGCCGA 
40 CTGGGGAGCCGCCAGACCTGACCGTGGNCAGACGCGCCGCGCGCGGACGACAAGGGAAGAGTCAGG 

ACCAGCACGCATCAAAGAGGAACGAGGCCCAGCCGCTAGACGAGGCGTCACCAGAGCGGCGGCTGTT 

AGAAGCCGGGGGACGGACGGGGAGGCATGGGCCCGGGGCAAC 

>'000203a-086.scf came from CONTIG 74 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
45 086.scf*(48>633) 

GCACGAGGATGAATTTTCACTGGCCCTTCGGCATCTGGTTGTC 

TGAACATGTTTGCCAGTGTCTTCTTCCTGATGGTGATAAGCCTGGACCGCTATATCTACTTGATCCACC 
CGGTCTTATCTCATCGGTACCGTACCCTCAGGAACTCTCTGATTGTTATTATAGTTGTTTGGCTTT^ 
TTCACTAATGGGTGGGCCAGCTCTGTACTTCCGGGACACTCTGGAGTTGAATAACCACACTCTTTGCTA 
50 TAACAACTTCCATGAGCATGATGTGGACCTCAGGTTGNTGAGGCATCATGTTCTGACCTGGGAGAAAG 
TTATTGTTGGGTACCCTCTCCCTCTGCTAACAAGAGCATTTGCTACTTGGCCTCATCTCAAGAGAAGAA 
CGAGCACCTGTACTCAGAAGCCTCCTGACCACCCGGCGNGGNCATGCCTTNCGATTGCTGAATCCTAT 
CACTGTTACATTGGAACCACGACCACACATACTATTCACCAAGCTACAGCACACCCCTTCACGCCGNG 
TTCTCAAATGCTGACCCCCCTTACCCGATATAAAAG 
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>'000203a-087.scf came from CONTIG 75 at offset 0; H E:\SEQUENCE\export\EST_db\000203a\000203a- 

087. scf*(46>645) 

GCACGAGGATTTAATATTGTGGAGGGTGGGGCTTCCAGGTGAATACAGTTGCTGGTTGCTGAGCCATG 
CCCAACTCTTTGCAACCCCATGGACTGCAGACCGCCAGGCTCCTCTGTCCATGGAATTGTCCAGGCAA 
5 GAATACTAGAGTGTGTTGCCACTCTCTTCTCCAGGGTATCTTCCGAATATAGGGATCAAACCTGGATCC 
CCTGGATTGCAGGCAGATTCTTTATCCTCTGAGCCACCAGGGAAGCTCCTAGTCACCCTAAAACCTCCA 
AATTCTTAAAAAAATTACCCTATCTACTTCCACCCCAGTCTTTCTCTCTTCTT^ 

TTGCTTTTGGCTCTGCCACTGCATCACATCACCTCTTCCAGCCTGACTATGAGTCGCCTCAGACTCAGA 
GCAGTTCACTCACGAATCTTGGCITGACCACATACT^ 
10 ATTCGACATCTCCACCCGCGAGATCTCTTTGGACAGCCTTGTATAACATCTGTTATACCTTTTGTACGCT 
ATTTGGGAAAAATAATTAAAAGGGGCTCCCCCAAAAAATTACGCAA 

>'000203a-088.scf came from CONTIG 76 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

088. scf'(19>21) 
15 TAT 

>'000203a-089.scf came from CONTIG 77 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

089. scf'(l>428) 

AGGTGGCGGCGCTCTTATTATGGATCCCCCGGGCTGCAGAATTCGCACGAGGGAGGCCTTTCGGCCGC 
20 AGCCATGGCGCCCAGCCGGAATGGCATGATCCTGAAGCCCCACTTCCACAAGGACTGGCAGCGGCGC 
GTGGCCACGTGGTTCAACCAGCCGGCTCGCAAGATCCGTAGACGCAAGGCCCGGCAGGCCAAGGCGC 
GCCGCATTGCCCCACGCCCCGCGTCCGGTCCTCTCCGGCCGGTGGTGAGATGCCCGACGGGTCAGTAC 
O CACACGAAGGTTCGTGCCGGCAGGGGCTTCAGCCTGGAGGAGCTAAGGGTGGCCGGCATCCACAAGA 
*Q AGGTGCCCGGACCATTGNNGATCTCGTGGACCCGNAGCGCGGANCAAGTGCACGGAGTCCCTGCAGG 
£Q25 CCACGTGCAGCGCTCAAGGAGTAN 
i 

m >'000203a-090.scf came from CONTIG 78 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
Tl 090.scf'(42>591) 

T " NAATTCGGCACGAGGGGAAGTGTATAATTTCCTGGCCACTGCAGGTGCCAAGTACGGCGTGGGCTTCT 
f^30 GGAGGCCTGGCTCTGGAATCATTCACCAGATCATTCTGGAAAACTATGCGTACCCTGGGGTTCTTCTGA 

TTGGCACTGATTCCCACACCCCTAATGGCGGTGGCCTGAGAGGCATCTGCATTGTAGTCGGAGGTGCT 
■ GATGCCGGGNACGTCATGACTGGGATCCCCTGGGAGTTGAAAGGGCCCCAGGTGATTGGGCGTGAAG 
P CTGACAGGCTCCCTCTCTGGCTGGACCTCACCTAAGATGTGATCCTGAAGGTGCGGGTATCCTCACAGT 
1=1 GAAAGGTGGCACGGGCGCCATCGGGNAGTACCACGGGCCTGGAGTAACTCCATCTCTGCCCCGCATGC 
□ 35 GACCTCTGCACATGGTGCAGAATCGGCCACACTTGTGTTCCCTACACACAGAGAANAATACTGACAGA 
in CGGCGGCAATATGCACCTGTGAGATTAAGATACTGTACTGCTTGCTGCCITTACAATTATATTACCTAG 
q GCGA 

>'000203a-091.scf came from CONTIG 79 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
40 091.scf(41>338) 

TAATTCGGCACGAGGCCCCTTTCATCACCAACCCTGGGTATGACACTGGAAACGGTATTCATCTTCCCG 
GCACTTCTGGGCAGCAGCCCAGTCTTGGGCAACAAATGATCITTGAGGAACATGGTTTTAGGCGAACC 
ACACCGCCCACCACGGCCACCCNCGTAAGGCATAAGCCAAGACCGTATCCGCCGAATGTAAATGAGG 
AGATCCAAATTGTTCATGTCCCCAGAGGAGACGTAGACCATCATCTCTACCCTCACGTTGTGGGACTC 
45 AATCCAAATGCTTCTACAGGCCAAGA 

>'000203a-092.scf came from CONTIG 80 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
092.scf'(47>391) 

GCACGAGGCAGCCCGAGGACAGCCAGCAGGACCTGCCTGGGGAGCGCCACGCCCTCCTGGAGGAAGA 
50 GAACCGGGTGTGGCACCTGGTGCGGCCCACGGACGAGGTGGACGAAGGCAAGTCCAAGTGCGGCAGC 
GTGAAGGAGAAGGAGCGTACCAAGGCCATCACCGAGATCTACCTGACCCGCCTGCTGTCCGTCAAGG 
GCACGCTGCAGCAGTTCGTGGACAACTTCTTTCANNAGCGTGCTGCGCCCGGGAAACGCGTGCCACCG 
GGCGTCAAGTACTTCTTCGATTTTNCTGNACGAGCAGCAGAAAAGCATGACATTANAGATGNANGACA 
CCNATTNC 
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>*000203a-093.scf came from CONTIG 81 at offset 0; n E:\SEQUENCE\export\EST_db\000203a\000203a- 
093.scf , (44>356) 

CAAAAACCAGAAGTGACGGGAGGTGCTGCGCTCCCCTGCGTCGTGGCAAAGTCAGCTGGCCTCTTGTG 
TGTGCGTGTGTGCGTGTGAGGAGCCGAGTGTGGGTGTGTGGCGGGCGTGGGAGCAGCTTTCTCACATA 
5 GTGCCTTATACACGCTCTAAAGAAACCAGTCTTACATGTTAAGAACAACCAGTGTTACATT^ 
TACCTTNCATTTCAGTAGCTTTG 

GGGGCTCCCCATGCCCGAGAGCCGACTGGTCNTGTGACG 

>'000203a-094.scf came from CONTIG 82 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
10 094.scf'(40>373) 

GGGTTTTTTTTTTTTTTTT^ 

AAGTGTCTTCAAAAATTAACAAAACAAAAAAAATATATATATGGCCATAGTTCACAGT^ 
AAAGCTGCTCCAATTATAGCCTTTAAACAACATGTGAGCATCCTCCCTTTCCCTCCCCTTC 
TATTCACAGCTTCAAGTCCTCTGTCCGAAGCACTCTGCACAGAGAGAAGTTAAGAGTCAATGCACCTTT 
1 5 CTGCAAAATTGTCTGAAAAGCTTTANNAAACAGTACGTCAAGGAAACTGCTTCGGNTC 

>*000203a-095.scf came from CONTIG 83 at offset 0; "E:\SEQUENCE\export\EST_db\000203a\000203a- 

095. scf(42>489) 

CGACAGCCTAGAGGGCTTCGTGCTGTGTCACTCCATCGCTGGGGGAACAGGCTCTGGCCTGGGCTCCT 
20 ACCTCTTAGAACGGCTCAACGACAGGTACCCCAAGAAGCTGGTGCAGACATACTCAGTGTTTCCCAAC 

CAGGATGAGATGAGCGATGTGGTGGTCCAGCCCTACAACTCACTGCTCACGCTCTAGAGGCTGACCCA 
q NAACGCCGACTGTGTGGTGGTGCTGGACAACACTGCCCTGAACCGGATCGCCACAGACCGCCTGCACA 
Hi TCCAGAATCCCTCATTCTCCCANATCAACCAGCTGGTGTCCACCATCATGTCAGCCAGCACCACACCCT 
^ GCGCTACCCCGGCTACATGAAACACGACCTCATCGGCCTCATCGCCTCGCTTATTCCACGCCACGCTNC 
^25 ACTTNCTCTGACTGTTTCACCCCCTCCACAGNACAGCG 

H - >*000203a-096.scf came from CONTIG 84 at offset 0 ; "E:\SEQUENCE\export\EST_db\000203a\000203a- 

096. scf'(43>460) 

=p CATCAGGCTCGAGGGCTCTGTTGTGCGGACTGCTCCCCCTGGACCCTCTGGTTTCTCTGGGCCCTCTGA 

W 30 CCTCTTTGATCCTGCTGGTAAAGAAGGGCTTCGTGGGCCTCGTGGGGACCAAGGTCCAGTTGGTCGAA 

a GTGGAGAGACAGGTGCCTCTGGCCCTCCTGGCTTTGTTGGTGAGAAGGGTCCCTCTGGAGAGCCTGGT 

□ ACTGCTGGGCCCTCTGGGACCCCAGCCCACAAGGCCTTTTTGTNGCTCCTGlllir 

m CTCTACAGTGAGCGCGACTACACGTGTCGTGATCTGTGGAGGGGTTGACACCTCTTTTCCTCGTTACAT 

q ATAAAAATGTAAACCTGCCTTAACTGGACATATGACC^ 

S 35 ACAAA 

p >'000203a-001 .scf came from CONTIG 1 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

^ 001.scf , (45>465) 

GCACGAGGCTGTTTTATATTCGCCCATTCCAGTCCATTTTAATTCTCTGATTC 
40 ACTCTTGCCATCTCCTGTTTGACCACTTTCAATT^ 

TGCAATATTGCTCTTITTATCATCAAACTTTACTTCTATCACTAATTACATCCA 

TTTGCITrGTTTTCATTCTCTTCTTCTT^ 

CTACCGACCTGGGGGGGTGATCTTTTCATGTCTTTCTTTTTGCTT^ 
AAGATATGAAGAGTTTGCTTTCCTTTTCCGGGACACGTTTGTCAGATCACACAGAC 
45 G 

>*000203a-002.scf came from CONTIG 2 at offset 0; M E:\SEQUENCE\export\EST_db\000203a\000203a- 
002.scf(48>297) 

GCACGAGGGATTCTTATACTTTCTGAGGGAGTTTAATGACCACTAGAGCTTGTCCTCATA 1"!^ 
50 GCTTAATACTGTATGTCTCGTAAGATGGGCCTTATTGCCTGTATTCTTTGATATGTGATTAAGCCTATA 
GCTTTCAGTGACCAAACATTTTACAGAGTAAAAAATGTC^ 
TCTATGTCTCATTTATCCAGCCCTGCACTTAGATAGAAGTGTGC 

>'000203a-003.scf came from CONTIG 3 at offset 0; "E:\SEQUENCE\export\EST_db\000203a\000203a- 
55 003.scf'(40>551) 
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TTTTGACAGAGAACATTTTTCTCACAT 

AGATCTGCAACAGCCACGGTCTCTCTCTTTGTGATGGATGAGAATGACAATGCTCCCACTGTCACCCTT 
CCCAGAAATATTTCCTACACTTTACTGCCACCTTCGAGTAACGTCAGGACAGTAGTAGCTACGGGGTT 
GGCAACAGACAGTGATGATGGCATCAATGCAGACCTTAACTACAGCNATGGGGGAGGGAATTCCTTC 
5 AAGCTGTTTGAGATTGATTCACCAGTGGGNGGGTTTTCTTAAAGGAAACTCACC 

TTGCACAGGNTGGTGTGCCAGNGATGACAGGGGCAGCTTCCCATCTACACGATCTGTGCTGTGTTGTC 
ATGAAAGGTTCTAAGCACTGGATGACTCCCAAAGCAAAACTGCCNCCCCATCACCAGAATATACGGG 
ACCAGCTATAATTACACAAAATAATGTTTGGGGGGGG 

10 >'000203a-004.scf came from CONTIG 4 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

004. scf'(43>365) 

GCACGAGGGCCCTTTGACGTTCCGGCCGCGCGCCCCGCGCCTCGTCGCTATGCCTCGCAAAATTGAGG 
AAATCAAGGACTTTCTGCTCACAGCCCGCCGCAAGGACGCCAAGTCCGTCAAGATCAAGAAAAATAA 
GGATAATGTGAAGTTTAAAGTTCGATGCAGCAGATACCTTTACACCTTGGTCATCACAGACAA^ 
15 AGGCAGAGAAGCTGAAGCAGTCCCTGCCCCCCGGTTNGNNNCGTGAAGGAGCTGAAATGAACCACGC 
ATGCTGCTTTGAACTGTATTAAATTTTTTAAATTCTCAAAAAAAAAAAAAA 

>'000203a-005.scf came from CONTIG 5 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

005. scr(45>563) 

20 GCACGAGGCCAAGAATACAGTCACCTGCAGCCGGGGGACCACCTGACTGACATCACCTTAAAGGTGG 
CAGGTAGGATCCATGCCAAAAGAGCTTCTGGAGGAAAGCTCATCTTCTATGACCTTCGAGGAGAGGGG 
GTCAAGNTGCAAGTCATGGCCAATTCCACGAATTACAA 
^ CAAACTGCGCCGNNGAGACATAATTGGAGTCCCAGGCANTCCCTGGAAAACCAANAAGGNCGAGCNT 
~ AGCGTCATCCCCTATGAAATCACACTGCTGTCTCCTTGCCTGCACATGTTACCTCATCTTCACTTTCGCC 
^25 TCAAAGACAAGGAACACCGTATCGTCAGAGATACTTGGACTTGATTCTGATGACTTGTGAGCAGAAGT 
J? TTATCTCCGCTCTNATAATCACGTTTTATO 
p 1 GAGAACATCATCCAGGGNAGCTGTGCTAGCTTTACACTACAA 

T 

>'000203a-006.scf came from CONTIG 6 at offset 0; "E:\SEQUENCE\export\EST_db\000203a\000203a- 

LJ 30 006.scf'(47>562) 

7 GCACGAGGGTTTAATTAGTGTACAAGGAGGCTTCAAGAGGGCTTCTGTGGTGACCCCGTGGTAAAGCA 

Q TCTGCCTACCAGTGCAGGAGACTCCAGTTCAGTCTGGTCTGGGAAGATGCCACACACCCGGGGGAAAC 

m TGAGCCCATGTACCACAACTGCTGAGCCTGTGTTCTAGAATCCGGGGAGCTGGCACGAGAAGTCACAG 

m CAATGAGAAGCCCACACACTACTANAGAGTAGCCACACTCACCACACAAGGCTTNCCTTGTGCTCAGT 

)t 35 TGTTAGGAATCTGCCTGCATGGCGGAGACCTGGGTCGATTCCTGGTCGGAAGATCCCTGGAGAAGGAA 

z! AGCTACCTGCCGGAGCCACACGGAAGACCCACCTGACAGTCTGTGAAGAACTGAGAGCAGGGATAAA 

y CTAGGATCCTTGATTGTCAACTCTATCAAACAAACTCTTCTGTTTTGTTTGCT^ 

^ AGCTTTCCGCCCCTTTTNAAATAAATAATTTATTATATT 

40 >'000203a-007.scf came from CONTIG 7 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

007. scf'(32>465) 

GCTGCAGGAATTCGGCACGAGGCTAGTTTCTTGTTTTTTIT^ 
TTCCACTTTATTTCATATTCCCACCACAATAATGACTCCTTTAATTTAAA 

CCCTGAAATTGTGGCAGCAAAGGAATGAAAGTGTCAAATACCGAGGGACAGGTGGGGTGGGGAATCA 
45 CCGAATCGTCTCACTGGGCTCTTGAAGTTGCTGGCGGCTGAAGCTGCAGCTGGTAGGGCATTGATGGT 
ATCTGAAACCGAAAGCCTGGGCCAACCTGGTGGCGGCCCCTTGGCCGGTACTGGGGTGCACATGAAA 
ACATTGAAGGACCCGCGCCGCAGAAGCGCCTCCGGGGGGGGGCCTGTTGATTGGGGGTACACCCCTCC 
CCTGGGAAAAAATTTCCATGGCT 

50 >'000203a-008.scf came from CONTIG 8 at offset 0; n E:\SEQUENCE\export\EST_db\000203a\000203a- 

008. scf'(39>747) 

CAAAATGTCTTGAAATGATATTACCATAATT^ 

TAACTGACTGGCCCGCAATATTGTAGGAACAGCATGTCCTTTGTACTGTGGTATTCAGAACAGCCACA 
GCACTCACTTTTTCCAAATGATTCT^ 
55 TTTTCCCCATATTTTTATATGGAAAAAAAAATTGTATTGAAG 

ATCTGTTCTAATTATGTTTGGTGGATTATTTTTATACTGTATGTGCCAAAGCT^ 
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CAACTGTTTAATAAAGAATTACTTCCCAAAAAAAAAAAAAAAAAAAAAAAATA 
CGGTCCCCATCGTCCTATGGGAGCGTTACCATCCACGGGCGGCGCTTACAGCNCGGACGGGAACCCGC 
CGTCCCCACCTACGCCTGCACCCACCCCCTTCCCGTGGGTAAAGGAAAACCCCACCACGCCTCCACGT 
GCGCACCGAGGCGAGGAAAGAAGGGTAATTTGTAATCGTAATTTTT^ 
5 ATCCTTAAAAAAAAAAGAAGGGGGGGGTGTGTAAAAACTCTTAAAGCCCCCGAGAAAAACCTAGGGC 
CCCCCCCCCCCTCTTTGGGGGCGAC 

>'000203a-009.scf came from CONTIG 9 at offset 0; n E:\SEQUENCE\export\EST_db\000203a\000203a- 

009. scf'(37>606) 

10 TAATTCGGCACGAGGCTCATTTTTCCATCTCTTATGAGGACACACATCACTGAATTTAGG 

AAGTCCAGAATAATCTCATCTTGAGATCCTGAAACTTATCACATTTGCAAAATTCAAGAGCCAGGGAA 
AGCTGAGCAGTGACTGCTAATGGAACAGGGTTTGCTTCGAGGGTGATGAGAGTGTTCAGGGGTAGAC 
AGGGATGCTGTTTGTACGACTCAGTGAATATACTAAAACCCNAGGGATTGCATGCTTTAAAGAAGAAG 
CTTAATGTTTGTGAAATTAGTCTCAATATAGCTGTTATTTTTAAAAGAG 

15 ATCATACTGCTATTTTTATATCGATGTGCCAGCAGAAGTAT^ 

TTGGCTGTCTCCCACCTGGTTTAAATACATTGAACAGAACCCAGNGAAAGCCTATGGTACAGGGAGAG 

CCCCGCTTTGCCATGAGGGATAGAATTGGTGATGCCAGAGATTCCAAGA 

CCGGGGCCGGGTAACCTTCTCCG 

20 >*000203a-010.scf came from CONTIG 10 at offset 0; n E:\SEQUENCE\export\EST_db\000203a\000203a- 

010. scf'(44>427) 

„ GCACGAGGAGAGAACTAGTCTCGAGTTTTTTTTTTTT^^ 

~ CTGTGTTGGTTTCTGTCATACCAACGTGAATCAATCATAATTATATTATATATCCTGATGGCACATGTT 

AAGAATGCATTTTCTCGTTTGAACATTACTGAGTTGGGAGATATGCAGGTTATGGATTAGTCT^ 
CO 25 TGACTACTGACTTAACTAAAATTCAGAAGATACAGCCATTTACCTACAGTCCTCCAGTTAAAACATGG 
% 4 CAGACCTGAGCCTANAACCCAGTTTGCTCATTTTCACTCCAGTATCACCCAACTATACCTAAAATGTTC 
p CCTCTGCAGATACTATTCAAAGCACTTTATTTATTTCTAT 

V >*000203a-01 1 .scf came from CONTIG 1 1 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

£j 30 011.scf"(31>278) 

*~ CTGCAGAATTGACACGAGCACCCTCTCAAGACCGAGCTGCTGCGGCCACACTCCTACAGTCTGTGCAA 
JL GCCCCCGAGTTCACCCCCAAGTCTGGAGGGAAGAACCATGTCTGTGACCAGCAACTGCAAAGAGCCA 
b S ATGCCTGTGTGGTTGACAGCCGGCGTGGAGATCTCATAGCTACTCTTGCCACTGCCCGACAGCTCCCTG 
Z* GCTCAAAAATTACCCTCATCTACTTGATAAGGATGATGTACACC 

? 35 

C)1 >'000203a-012.scf came from CONTIG 12 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

□ 012.scf'(l>719) 

U TGATGCCTTCTAATTATGGTTCCCCCGGGCTGCTGGTGAGACCTGTGTATACCCCACTTTGCCCTGTGT 
GGTTCCAGAAGAACTGGTATATCAGTAAGAACCCCAAGGAAAAGATGGCTCGTCTGGTACGGAGAGA 

40 GCATGACCGTCGGATTTCAGTTCGAGTATGGCGGCCAGGGGTCCGATCCTGCCGATGTGGCCATCCAG 
CTGACTTTCCTGCGCCTGATGTTCACCGAGGGTCTTCCATAACATCACCCTACCACTGCAAGAACAAGA 
GTGGCCTACATGGGACCAACTGACTGGCAACCCTCAAGATGCCCTGCTCCTCCAGGGCTCCAACGAAG 
TACGAAATCCGGGCCGAGGACAACAGCCGCTCCACTACAGCGACACCTAAAATGGCTGCACGATCAC 
ACCGGACCCTGGGCAAGAAGAGACGAATACAAACACCAAACTCCGCTGCCCACATGATGGCCCCTTG 

45 AAGTGGCGCCCATACAGAATTCGTTCGAGTGGCCGCCTGTTCTGAACTCCTTCCCCACCGCTCCTCACC 
AACCCTGCCCGACTCGAAAACAACACCAACGAACCCAAAACAAAAGGAAAATCACAGCTGAAAATT^ 
TCTGCTTTCTTAATATTTATTTACACAACTACAACAAAGACACTCAAAAAAAAACA 
TAGGCATAATATCGGTTACGGAGGACCGCCCCCTCCTCCC 

50 >'000203a-013.scf came from CONTIG 13 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
013,scf'(284>351) 

ATGAAGCGTTATATTITGTTAAATTCCGTTAT^ 

>'000203a-015.scf came from CONTIG 14 at offset 0;*' E:\SEQUENCE\export\EST_db\000203a\0002 03a- 
55 015.scf'(l>680) 
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CTGCGGCCCTCTACACTATGGATCCCCGGGCTGCAGGCGGAAGATGGCGGCCACGGCGGTGAACGGG 
GTGGCGGGCACCTCGAGCTCGGGGTCTGCGGCGGCCTCGGGCGCGATCCTGCAGGCCGCGGCCGGCAT 
GTACGAGCAGCTCAAGGGCGAGTGGAACCGGAAAAGCCCTAATCTTATCAAGTGCGGNGGAAGAGCT 
GGGCCGTCTCAAGCTGGTTTTGTTGGAGCTCAACTTCCTGCCAACNNCACAGGACCCAAATGACCAAG 
5 CAGCAGCTCATTCTGGCCCGTGACATACTGGAGATCCGGGCTCATTGGAGTATCCTACGCAAGGACAT 
CCCCTCCTCGAGCGGGACATGGCCCAGCTCAAGTGCTACTACTTCGATTACAAGGAGCAGCTCCCAGA 
GTCAGCCTACATGCACCACTCCTGGGCCTCACCTCCTCTTCTGCTGTCCCAAACCGNTGGCTGATTCCA 
CCAGACTGGACGGTGCCTGCCAAGACATCCAACCACGGTACACAAGCATCGGGNCCTCGAGCATACG 
AGGAGGCAGTACATAGTATTCTGGCAAGCACATCCCGCGAACTACCTTCTCATGATTCGCTGAACTCA 
1 0 GAAG AAGTTGTG ANGAAGGCATGAAATCTTTACAAGCCCGACCCCCTC ACAACC AAAAAAAAAAACC 
AAA 

>'000203a-016.scf came from CONTIG 15 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
016.scf'(8>560) 

15 GCTCTATACTATGGATCCCCGGGCTGCAGGTTCGCTTAGGCGCAGACGGGCAAACAGAGCCAGCATGC 
CGGTCGCCCGGAGCTGGGTTTGTCGCAAAACCTATGTGACCCCGCGGAGACCCTTCGAGAAGTCCCGC 
CTCGACCAAGAGCTGAAGCTGATCGGCGAGTATGGGCTCCGGGACAAACGTGAGGTCTGGAGGGTCA 
AATTCACCCTGGCCAAGATCCGAAAGGCTGNCCGGGAGCTGCTGACGCTGGATGAGAAAGACCCGCG 
CGTCTGTTCGAAGTAATGCCCTGTGCGGCGGCTCGTCCGTATCGGGTGCTGGATGAGGCAAGATGAAG 
20 CTGGATACATCCTGGGCTGAAGATGAAGATTTTTTGAGAGACGCCTGCAGACCAGTCTTCAGCTGGGC 
TGCCCAGCCATCACCAGCCCGGGCTCTCCGCACGCACACAGGTCGCAGCAGGGAGACATCCGTCTCAT 
GGCGCTGGACTCCAAACCATCACTCTCCTCCTCCCCTCGCGGGGCGNCCGGCCGGGAAGAANAAGCAA 

O AGACAGGGGGT 

MJ 

CB 25 >'000203a-017.scf came from CONTIG 16 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
M 017.scf'(44>531) 

fn GCACGAGGAGTGACCAGGGTTAGCTGGGATGCCCTCAGACTGCACTGGACCAGCCCCGATGGGATCT 
U, ATGAACGGTTTGTCATTAAGATCCGGGAGACTGACCAGCCCCAAGAAGTTCACAGTCTCACGGTTCCT 
V GGCAGCCAGCACTCCGTGGAGATNTCCAGCCTCAAGGCTGGTACCTCTTACACAATCACCCTGCGTGG 
77, 30 CGAGGTCAGGGACCACAGCACTCAACCCCTTGCTGTGGAGGTCATCACAGCGGAGCTCCCCCAGCTGG 
GAGACTTATTCGNGACTGAGGCTGGCTGGGATGGCCTCANACTCAACTGGACCGCAGCTGATCAGGCC 
J, = CTTGAGCACTTTGTCATTCAGGCGCAGGAGGCCACAGGGTGGNAGGCGCTCAAACTCCCGGGGCCCAG 
H GACATGCGGCTGGGACATCCGGGCCCTGAGCGCNCCCCTACAGAGCACATCCACGGTGATCGGGCTAT 
& AGACCAGGCTCTT 

0 35 

01 >'000203a-018.scf came from CONTIG 17 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
O 018.scf'(13>586) 

AAATATGGATCCCCGGGCTGCAGNAATTCGGCACGAGGGTACCATCTATTTTTTCAAACCTGGCAGGA 
ATCCCCGGGGGGAAGCCCGCATACTCCTTCCACGTTACCGCAGATGGTCAGATGCAGCCCGTCCCCTT 

40 CCCCCCAGATGCCCTCATCGGCCCTGGCATCCCCCGACACGCTCGCCAGATCAACACCCTGAGCCATG 
GAGAGGTGGTGTGTGCGGTGACCATCAGCAACCCCACGCGACACGTGTACACGGGTGGGAAGGGCTG 
CGTCAAGGTCTGGGACATCAGCCACCCCGGCAACAAGAGCCCGTCTCTCAGCTCGATTGTCTGAACAG 
GGATAAACTACATCCGTTCTGCAAATTGCTCCCTGATGGCTGCACTCTCATAGTGAGAGGGGAAGCTA 
GTACCCTGTCCATCTGGGACCTGCGGCTCCCACCCGCGCATCAAGCAGACTGACGCCTCGGCCCCGCT 

45. GCTCGCCCTGCCATCAGCCGGACTCAAGTCTGCTCTCGGCTGCAGCGAGGCACATGCTGGTGGGACTG 
CACACCAACGCGTGAGGCATNCAGGCACCGA 

>*000203a-019.scf came from CONTIG 18 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
019.scf'(13>287) 

50 AAATATGGATCCCCCGGCTGCAGNAAITCGGCACGAGGCAGGCCTTTTTTTTCTCTCTCAGACAACCAT 
CTCATGGACCCCATTCCAGGAAAGCTCTGAGTATATCATTTCATGTCATCCAGTTGGCATTGATGAAGA 
ACCC1TACAGTTCCGAGTTCCTGGAACCTCTGCTAGTGCCACCTTGACGGGCCTCACCAGAAGGGCCA 
CCTACAACATCATATGGNAAGCAGTAAAAAAACAANCAGAGCAGAAAGTTCGCGAGGAGGGGGTTNC 
CG 

55 
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>'000203a-020.scf came from CONTIG 19 at offset 0; M E:\SEQUENCE\export\EST_db\000203a\000203a- 

020. scf'(2>215) 

CTTCCGTTATACTAAGGATCCCGGCCGCGGAATTCGGCACGAGCCTC 

CCCACCCTGAGGGTTCTCCTCCAAGCTGGCATCGCCCCACTTTACAGATGACCACCCCAGGCTTGGAC 
5 AGGGCCGCCCCTGGACAAGAAGCTGATCAAGGCCCTCTTTGACGTGCTGGCGCACCCCCAGAACTACT 
TCAAGTACA 

>'000203a-021.scf came from CONTIG 20 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

021. scf'(29>265) 

10 CCTGCAGAATTCGCACGAGGAGAATCTATTTTTTCTCTTGATGA 

CTGGCTTAAGACTCAACATTCAAAAAACTAACATCGTGGCATCTGGTCCCATCACTTCATGGCAAATA 

GATAAGGAAAAAGTAGAACGGGGTCAGGCTTAAl"l"rrri"riGGCTCCAAAATCACTGCAGATGGGGGT 

TGCAGCCATGAAATTAGAGATGCTTGCTTCTTG 

1 5 >'000203a-022.scf came from CONTIG 2 1 at offset 0; "E:\SEQUENCE\export\EST_db\0002 03 a\000203 a- 

022. scf*(36>646) 

AATTCGCACGAGGTGGAAGCTTTTTTGTCGGGGGTTG 

GTGGGTCCCCTTCCGCATTTAGGGTCCCTGAGCATGCTTTCTTGCCAGGGAGCTGGAAAGTT^ 

CCTTTTCCCCAGAAAGAGAGACAATAGATTGCCTTCATTTTGATG 
20 TCCTGTCTCCTCCCTCCCTCCCCGCCCTGGGGCCCCCCGCCCATTCATCCCCACCCCTCCAGAGCCACTT 

ANGACCCACTTCTGACTAATTATGGATTCCAGATGCTTGGGATAAAAGAAAAAGGACCAAGAACCCCT 
^ CCCCCTCTCTGACCTGGCCAAAGCCCTCCCCCAATCCCCAGGTCTCTGGAGGGCTCTGCTTAAGCCCGC 
U CTCACCGANAGNAGGNATGTAGCTGTAGAAACAACCATGCAAACTGGGTGGCCTGCAGTTTACACCA 
ttJ CCCAATCTTCCCTCCTGGCTCCTTACATGATGAGGACAACTGGCTGAGAAGGGCGCAAGCGTCTGGCT 
03 25 CACTGCTATTCTGAAATAGAACTGGCTCTTGCTGGCGTGGCCTGGGTAGGGCCGGCAGAGGGG 

S! 

£11 >'000203a-023 .scf came from CONTIG 22 at offset 0; "E:\SEQUENCE\export\EST_db\000203a\000203a- 

L 023.scf'(l>640) 

jf GTGCGTTAAATAGGATCCCGGCTGAGAATGCCGAGGAAAAGGCCAGGTTAAAAGGGCCCGGCCCGGC 

j^l 30 CGGGTGAAGAAGCAGGAGGCCAAGAAGGTGGTCAACCCCCTGCTCGAGAAGAGGCCCAAGAATTTTG 
GCATTGGACAGGACATCCAACCCAAGAGGGACCTCACCCGCTTTGTCAAATGGCCCCGCTACATCCGG 

L CTGCAGCGGCAAAGGGCTATTCTTTATAAGCGCCTGGAAGTGCCTCCTGCAATTAACCAGTTCACGCA 

^ GGCCCTGGACCGACCAACAGCTACTCAACTGCTTAAGCTGGCCCCAAGAACAGACCACAGACAAACA 

k 1 AGAGAAAAAGCAGAGCTGCTGGCCGAACTGAGAAAAAAGCGCGGGCAAAGGCGAGTCCCTACCAGA 

□ 35 GCCCACTGTCCTTCGAGCAGGTNCACACGGCCACACCTGGGGAAGACAGAAGCTCAGTGTTGTGATCG 
CP TCAGAGTGGTCCCTTGGCTGGGGTCTCTGCTGCCTGGGCGCAGAGGGGNTTCTATGCTATAAGGCAGG 

□ CGGCTGGCGCGTGCCAGAGACGGCCACGACTTACCATCACGGGAAAGAGCTGTTAGGGGAACCAGAC 
U ATTAAACAAAAAGAACGGGTGGGGGAGGCGGGCA 

40 >'000203a-024.scf came from CONTIG 23 at offset 0 ; "E:\SEQUENCE\export\EST_db\000203a\000203a- 

024. scf(l>602) 

CGCCGCCGCTTAAACTATGGATCCCCGGGCTGCAGNAATTCGGCACGAGGATTACAAGCGGATAGAA 
GGGCTAAAAATCAAAGGCGAAGAGTTCATATGACTCTGGAGTTACCATGGAGTGCTGATAGAGCAATT 
CAGCAATTTGGACGAACTCATAGATCAAATCAAGTTACCGCTCCTGAATATGTCTTTCTGATTT^ 
45 TTGGCAGAAGAACAAAGATTTGCATCTATTGTTGGTAAAAGACTTGAGAGTTTGGGCGCACCTA 

TGGAGACAGAAGAGCAACAAAAACTAGAAAACCGAGCCGCGTCCACCTTCGATAATAAGATGGAAGA 
AAAGCTTTAAAAATTGTGATGAAATCCAATGTGAAACCAAATTC 

TCCTGGAGATTCTTTAAGAGTTCGCAAGACTGATAGAGTGTCTTATAAAGTGAAAAAGTCAGAATCT^ 
CTTTTATAAAATTTAAAACAAAGNAAATTTTAACAAT^ 
50 TCGCACCCCTCCTGCGGCTCAAAGCAAAAAAGAAAAACATAGGAATTAATGTTGTTG 

>'000203a-025.scf came from CONTIG 24 at offset 0; "E:\SEQUENCE\export\EST_db\000203a\000203a- 

025. scf'(29>176) 

GGGCTGCAGCTCCATGGGGTGTTGGTGCCTGCCAGCCACGGAGGCCGGGCGGCCAGAACGCGCACAG 
55 AGGGATATGATATGGTCCGGTGTGATGGAGAGAGCAAGCGGGACCGTGCAGCCTCCCAGGACACTGG 
CCCCGCGGGGAGCC 
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>*000203a-065.scf came from CONTIG 25 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
065.scf'(l>665) 

GTGGCGCCCTCTAAACTATGGATCCCCGGGCTGCAGGTGGACTACACCATCACTGTCTATGCTGTCACC 
5 GGCCGGGGGACAGCCCGGCAAGCAGCAAGCCCGTTTCCATCAATTACCGAACAGAAATTGACAAACC 
ATCCCAGATGCAAGTGACTGATGTCCAAGACAACAGCATTAGTGTCAGGTGGCTGCCTTCAAGTTCCC 
CTGTTACTGGTTACAGAGTGACCACTGCTCCTAAAAATGGCCCAGGACCATCGAAAACGAAAACTGTA 
GGTCCAGATCAAACAGAAATGACAATTGAAGGGCTGCAGCCCACAGTGGAGTATGTGGTCAGTGTCT 
ATGCTCAGAATCAAAACGGAGAGAGTCAGCCTCTGGTTCAGACAAGCGTTACCCACCATTTCTGCACC 
1 0 AACCAACTGAAATTNACTC AGTGACACCACCAGCTG ACTGCCAGGACGCACCNATGTC ACTCACTGGT 
TCGAGGCGGNGACCCGAGAAAGACGNACGAGAAGAATCACCTGCTCTGAACTATCGGTTGTTCAGAC 
TAGTTGCACCAATGAGGAGGCTTGCTTTAGACCTGACACAACGCTAGGAGGTCAATTGAAAGCACTCA 
AAGGCCGGGAAAGTTGAACACTCCTTATGAACAAATGAAAACGGTCAGTGGCTCC 

1 5 > , 000203a-026.scf came from CONTIG 25 at offset 40;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

026. scf(38>628) 

AATTCGCACGAGTGTCTATGCTGTCCCGGCCGGGGGACAGCCCGGCAAGCAGCAAGCCCGTTTCCATC 
AATTACCGAACAGAAATTGACAAACCATCCCAGATGCAAGTGACTGATGTCCAAGACAACAGCATTA 
GTGTCAGGTGGCTGCCCTCAAGTTCCCCTGTTACTGGTTACAGAGTGACCACTGCTCCTAATAATGGCC 
20 CCAGACCATCGAAAACGAAAACTGTAGGTCCAGATCAAACAGAAATGACAANTGAAAGCTTGCAGCC 
CACAGTGGAGTATGTGGTCAGTGGCTATGCTCAAAATTCAAAACGAGAGAGTCAGCCTCTGGGTCAAA 
CAGCGGAACCACCATTCCTGCACCACCCACCTGAATTACTCAGNGAAACCAACAGCTGACTGCCCAGG 
rj NACGCACCCATTTCACTCACTGTTCGAGGCGGTGACCCGAAGAGAGACGNACGAGAAAAATCACCTG 
*ft CTCTGAACTATCGGGTGTATAGACTAGTTGCACAAATTAGGAGGCTAGTCTAGACCTGAAGCAACGCT 
m 25 CAGATGTACATTGAAAGAGCCTCAAAGCCGGGAAAGCTTGAACCCTACA 

^ >'000203a-027.scf came from CONTIG 26 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

027. scf(30>646) 

H; CTGCAGAAATTCGGCACGAGGAGCGAGTCCTGTTAGGTGCGCGTGGAAACTAGGGTCATGGCTGCGCC 
■F 30 CGGTCCAGCGCTCTGCCTTTTCGACGTGGACGGGACCCTGACGGCCCCGCGGCAGAAAATTACCAAAG 
W ACATGGATTGCTTTCTGCAAAAACTGAGGCAGAAAATCAAAATTGGTGTCGTCGGCGGGTCGGACTTT 
a GAGAAAGTACAGGAGCAGCTGGGAGATGACGTTATTAAAAAATATGATTACGTGTTTCCAGAAAATG 
Q GCTTGGTAGCATACAGAGATGGGAAACTCrTGTGTAAACAGAATATTTAAGGTCACCTGGGTGAAACC 
ffl CTAATCAAGATATATTCACTACTGTCTGAGCTACATCGCGAAAAATCAGCTCCNGAAAAAAAGGNCAC 
n 35 TTCATAGAGTCCGTAACGTGAGCTGACGTGTCGCCGACGGAAAAGCTGCAGCAGAANAACCATGTATC 
^ TACGACTGTACAAAAGAAACATAAACAAAGTCGGAGNATTGCAAAGATTGCTGTAAGGCTACGTTTCT 
AGAGNCAATCACTrATTCTCCCTAGCTGAACAATACGCTGGAACGGGAAGAAGATAAACTTATTTTTG 
u GACAAC 

40 >'OO02O3a-O28.scf came from CONTIG 27 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

028. scf'(40>622) 

CACGTAGGGGCGACCGCAGGCCCTCTCCCGAGGAGCTGGACAAGGGCATCGACCCCGAGAGCCCCCT 
GTTTCAGGCCATTCTGGACAACCCCGTGGTGCAGCTGGGCCTGACCAACCCGAAGACCTTACTAGCAT 
TTGAAGACATGCTCGAGAACCCGCTGAACAGCACCCAGTGGATGAACGACCCGGAGACGGGCCCGGG 

45 CATGCTGCAGATCTCAGAATCTTCCAGACCCTGAACCGCACATATGCCGCGCACTGCAGCTGCCAGCC 
CAGAGAGCCTCTTCTTCCCAGCCCAGGGGTGGGGAGAGGGTGCAGACCCCAAGGTGCGCCTGGGCTG 
GGGGCGGGGAGCAGGGGGGCNTGGAGGGACCCTGCCCCTGGGTGTGGCGCCAGGCCGCACTCCGCTG 
GATCTTCTGGAAAAACTCGGNGGCAGGGCCGGGTGGCTCCACCCCTGACAGGTTACGACAGGCGCCA 
CCGGGAAGGGGGCTCCTTCAGGCCCTGGCTCTGACGTATTGATTAACGAGCGCGCTGGAAGACCTGTT 

50 TGAAAAAGAATGTCAACCAGTTAGGAAGGATAATGGGAAAAAAA 

> , 000203a-029.scf came from CONTIG 28 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

029. scf(35>595) 

AATTCGCACGAGGTCATCCCTAAGTGGCCTGAAGATGGACAAAGGGAAGTAACAGGCACGTGATGTT 
55 GGCAAGGATGCTTCTAGGGCTAGAGGATCAGTGGTGGGAGAGAGCTGCAGAATCCACCAGCCAGAAC 
TGCAGATAACGATATCTATGGTCAGGGGCTGTGACTGAGAGAAGGAAACTGAGGTTGTGTTCTGAAAG 
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TACATAAACTCTCACATATACCCAGTTC^ 
TGCATTAGGCAAATTGCTCAGACTTTCCAGAGCCATC^ 

AGAGTGGGATCACCACGTCCTGCAGGGCTGCTCCCCTCCAACTACCTTTAGaGAGCAGGACAGGAGCT 
GTTTCACCACAAGACAAAATCAAACGAGAGCAGACGGGTAAACAAANAAGACAGGGGCAATGTTTTC 
5 TTGNGTTTTGTTTTTTTTCCATTC 
TTTTTTTAACAAANA 

>'000203a-030.scf came from CONTIG 29 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

030. scf*(36>676) 

10 CTCATCCTACCATATAGATATTGGTACCCTTTATCTACTATTTGGTGCTTGGGCCGGTATAGTAGGAAC 
AGCTCTAAGCCTTCTAATTCGCGCTGAATTAGGCCAACCCGGAACTCTGCTCGGAGACGACCAAATCT 
ACAACGTAGTTGTAACCGCACACGCATTTGTAATAA 
GATTCGGNAACTGACTTGTTCCCCTAATATTTGGTC 

AAGCTTCTGACTCCTCCCTCCCTCATTCTACTACTCCTCGCATCCTTATAATTGAAGCTGAGGCAGA^ 
15 CAGCTGAACCGNGNACCCCTCCTTANNCAGCAACCTACCATGCAGGAGCTNATAGAACTACCATTTCT 
TTTCACTTACANGAGTCCTCATTTTAGAGCATCAACTCTTACACAATACAACATAAGC 
TACAACCCTTGTGTTGATCGNATATACGCGACTATATATTGCTCTTTTACACGCACCAGCTT^ 
ACTATCACTCTCACGCGAGAGAACTTTTTTACATTTTGTTT^ 
TTGCCCCTCAAAAAAACAGTA 

20 

>'000203a-03 1 .scf came from CONTIG 30 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

031. scf*(13>195) 

J TACTATGGATCCCCGGGCTGCAGGNAGTTTTTTTTTTTT^^ 

"■B TAAATAAAAGCAGCACGCTTTTATTTTCTATTTAAATACCATACACG 

03 25 GTGGACTGCAGGATGCTCAGACTTCACCCACATCACNTTGGATT 

m >'000203a-033.scf came from (F3, 033) 

14 no description length 

V 779GGCGCCCTCTAAATATGGATCCCCGGGCTGCAGGAATTCGGCACGAGGCCGGACCGGTGTCCTTCT 

Hi 30 CTGGAGGCTCCTCGCTGGTCGTGGGGGAGCCGGGAGGGCATGGCTGGCTGCCCGAAAGAGACTGCGA 

~ GACGGTGACCTGCTGTCTCTTTTCGGAGCGGGACGCCGCCGGAGCTCCCCGAGAAGCCGGCGAACCCC 

!L TGGTCGGGGCGGCCCTAGAGCCAGAGGCGGTGGGCGGGAGCGCGAAGCCCGCTCGCGGGTGCTGCTG 

O CTGTAGCAGGAACTCAAGATGGTCACGATCTCGCTGCTGAAGCGGCTCAAGGAACGCTCGTTGGCCAC 

G 1 GCTGCTGGAGGGGGGAGACCCGCGGGGGGGGCCGGGCGGCTGCGGGCTGTGCCCGCCGCCGACCTCC 

O 35 CCTGGCGGCCACCCCGCCGCGCACTGGTGTCGGACCCCCTCCCTGGCCCACCTCAGCCGCCGGGGCCC 

Si AGCCCTGGCGGGGTCCACTCCCCCCCCCCGAGGCCCCAGGGCCGCACCCCACCCTCACCGCTCGGGGC 

Q CAAATACCGCCCGCCTACCTGTTTCCCCGGACAACAACACGATTATTATCCCTTGCTAATGAAAAACG 

p CCCCCTTTCATCCGGAATCAACCACTGCCGCCCCCACCACCTGGCGGGGCTGTACGGCGGGGGGCTCC 
CTCCCCCCCCCCATTTCTCTCTTTTTTTTCGTCTCATTACATT^ 

40 TAGATATTAl"l"nT"l"riTCTATCTATArrrnA 

>'000203a-034.scf came from CONTIG 31 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
034.scf'(28>623) 

GGGCTGCAGAATTCGCACGAGGCTGTCTGCTCGTGGTGGAGATGGCAGTAGGATCATTTTTGATGATT 
45 TTCGAGAAGCGTACTATTGGCTTCGTCACAATACTCCAGAGGATGCGAAGGTCATGTCATGGTGGGAT 
TATGGCTACCAGATTACAGCTATGGCGAATCGGACGATTTTAGTGGATAATAACACGTGGAATAATAC 
CCATATATCTCGAGTAGGGCAGGCCATGGCATCCACAGAAGAAAAAGCCTATGAGATCATGAAGGAG 
CTTGATGTCAGCTATGTGCTGGTCATTTTTGGNAGCCTCACTGGGATTCTTCAAATGACATCAACAAA^ 
TTCTGTGGATGGGCCGGATTGGAAGGAGCACAGATACAGGAAACACATACAGGACACGATATTATAC 
50 TCCACTGGNGATTCGNGTGGACCCGGAGGCTCCCANGCTGCTCACTGCTTTAGACAAAAGGGTACTAC 
GATTGACAGGNTACCAAAACCACGGCCCTAGCTTTACCGGCCGGATGCGAGATGGAATAAACTCGACT 
GAGTCTAAAAACAACACACCACATGCTGGCGAATTCAAGGAGACCGNAATCAG 

>'000203a-046.scf came from CONTIG 32 at offset 0; "E:\SEQUENCE\export\EST_db\000203a\000203a- 
55 046.scf'(37>597) 
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NAATTCGGCACGAGGGCATGAATGTCCTGGCCGATGCTCTCAAGAGTATCAACAATGCCGAAAAGAG 
AGGCAAACGCCAGGTCCTTATTAGGCCGTGCTCCAAAGTCATCGTCAGGTTTCTAACAGTGATGATGA 
AGCATGANTACATTGACGAATNTGAAATCATTGATGANTCACAGAGCTGGAAAATTGGTGNGAACCTC 
ACNAGCAGGGCTAATAAGTGTGGAGNGATCAGCCCTAGATTGATGTGCAACTCAAAGATCTAGAAAA 
5 TGGCAGAATACCTGCTCCATCCCGCAGTTGGTTTCATGTACTGACAACTCAGCTGCATCATGGACATGA 
AGAGCAAGACGAAACATACAGAGGAAATCTTGATTCTTTTTAGGAGTATACTACAATAATGC 
CTTGTGCTTCTTAAAAAAAAAAAAAAAACGACCGCACTGATGACAGATCTACATATTCTG 
ATCTCACTAAAGTCAACCACTTTTCC^ 

10 

>'000203a-035.scf came from CONTIG 32 at offset 542; M E:\SEQUENCE\export\EST_db\000203a\000203a- 
035.scf(38>379) 

TTTTTTTTTTTTCCTTTCTCGCTC 
AAATTCGACACAGTTATGTTAAAAAATATATGCA 
15 GAGTGATTTCATTCACTCTCCTGTTTTAAACATTTGTTAAGGACTC^ 
TAGTCATTTTTATTAGAAAACTTCAGTGTTC^ 
ATGATTTACTTGGAATATACAGCTTATCAAGGAOT 

>'000203a-037.scf came from CONTIG 33 at offset 0; n E:\SEQUENCE\export\EST_db\000203a\000203a- 
20 037.scf'(37>554) 

CGCAGCCACTCCGACCGGTGCCGCCTCGTCCTGCTTCGCCATGACTTCCTACAGCTATCGCCAGTCGTC 
GTCCACCTCGTCCTTCGGGGGTATGGGCGGCGGCTCCATGCGCTTCGGGGCTGGGAAGCGCCTTCCGC 
G GCGCCCAGCATCCATGGNGGCTCAAGTGGCCGCGGCGTGTCGGTGTCCTCCGCCCGCTTCGTGTCCTC 
=0 GTCCTCCGGGGGCTACGGCGGCGGCTATGGGGCGCCCTGGCCACCTTCGACGGGCTGCTGGCGGGCAA 
OJ 25 CGAGAAACTCACCATGCAAAACCTCACGACCGCCTGGCCTCCTACCCTGAGAAGTGCGCGCCCTGGAG 
Si AGCCAACAGCGATTGGAGTGAAAATCGCGACTGGACCAAAACAAGGCCGGCCCGCCGCGACTACACC 
m TACTCAAACATAAGACTGCGNACCAACTCGTGGCACATGAAACTCATAATCTGCATACACAGCCGTCG 
Ti CTGCAAGACTCGCACATTGAGACGACAGCTGGCAGAGGGAGC 

30 >'000203a-038.scf came from CONTIG 34 at offset 0; "E:\SEQUENCE\export\EST_db\0002 03 a\000203a- 
w 038.scf'(38>594) 

s _ NAATTCGGCACGAGGAGCAGATCCTGGCTGCCCTCGAGAAAGGCTGCAGCTTCCTGCCGGACCAGTAC 
Q CGCAAGCAGTGTGACCAGTTTGTGACGGAGTATGAGCCAGTGCTGATAGAAATCCTGGTGGAGGGGA 
CP TGGACCCTTCCTTCGTGTGCTTGAAGATTGGAGCCTGCCCAGCAACCCACAAGCCGCTTTTGGGAGCTG 
□ 35 AGAAATGTGTCTGGGGCCCGACCTTACTGGTGCCAGAACATGGAGTCGCAGCCCTGTGCACCGCGTCG 
Cf| AGCACTGCAGCGTCACGNGTGAAACTAGGGCACGCTTCACCCTGAAAAACTGCAGCGTCTTTTCTGCT 
p CGGTTGTCTGGGGTAACCACACCAATTGTGACTTTGTATAAAAAA 
L, CTCTTGTGCGTGCTTGCAGGCAGTGACTGCTGTTTCGTCCTTTTTGTAAAAAGCGAACC 

GATTGTGGCGGGGTAGGGGAAAGGGTTGTCGGAGGAACGACCTCGCGAGGCCGCCCCGCTGTTGGGG 
40 GGGCCTGCGCT 

>*000203a-040.scf came from CONTIG 35 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
040.scf'(29>585) 

GGGCTGCAGGTTAATTCATTTTTCTGGAAAAAGAGAA 

45 TCTTTTGAATCTGCCTCTTAAACCT^ 

AACCCTCCAATGGAGACCCTGGGAAAGAACCGGAGGCATAACACCCNAGCCGCCCTCCAACTGGACT 
GTANGACTCCCCAGACCCGCTGCCCAGCTGCTTCTGCCCATCGNTCTGCCTGGTTGGGTTNTGGGTCCT 
GGATCCCACCCGAGCCCTGTAGGATGGCACCACAAGCCCTACATGAAGAGCTTTGTGGTGTCACTAAA 
ATGTGTGTTTCGGCACGTTGCTGTCATTCTGCCTGNCTGCCATGCTGAAAAGCTGGCACAGCCCGANA 

50 AGCCAGCGAAAACACCTTCTGCCAGANCTCTGNCCCACTCGAGATGAGACCACCAGCTGCTGTCCTCC 
CAGAACAGGTATTATATTTAAGTAAAACTGTTACTAAAAAGTTTGTTCCAACTTATTCAAAACAAGAG 
AAAAGGGGCGT 

>'000203a-041.scf came from CONTIG 36 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
55 041.scf'(l>593) 
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GGGGCCCTCTAAACTATGGATCCCCGGGCTGCAGNAATTCGGCACGAGGCGGACCTGCTGGAGCTCCT 
GGCACTCCTGGACCTCAGGTATTGCTGGACAGCGTGGTGTGGTCGGCCTGCCTGGTCAGAGAGGAGAA 
AGAGGCTTCCCTGGTCTTCCTGGCCCCTCTGGTGAACCCGGCAAANCAGGTCCTTCTGGAGCAAGTGG 
TGAACGTGGCCCCCCTGGTCCCATGGGCCCCCCTGGATTGGCTGGACCCCCTGGCGAGTCTGGACGTG 
5 AGGGAGCTCCTGGTGCTGAANGATCCCCTGGACGAGATGGTTCTCTGGCGCCAAGGNTGACGNNGTG 
AGACCGNCCCTGCTGACTCCTGTGCTCCTGCGCTCCCGGGCCCCCGNCCCTGTCGACTGCCGCAGACG 
NNGACGGGTGAGACGGCCTGCTGTCTGCTGTCCCATGCCCGTTGTGCCGGGCCCGTGNACCCAGCCCC 
CGGGACAGGTGAAAGCGACAGGGACGAGCATAAGTCACGNGCTCTTGTCTCAGTCCCCGCCTCCGCTT 
CTGGAGCAGTCTTCGACTTGTCTGTGGCCGCGCCCCGTTTTGTTCTCGCA 

10 

>'000203a-047.scf came from CONTIG 36 at offset 42;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
047.scf'(41>502) 

CACGAGGACGGACCTGCTGGAGCTCCTGGCACTCCTGGACCTCAAGGTATTGCTGGACAGCGTGGTGT 
GGTCGGCCTGCCTGGTCAGAGAGGAGAAAGAGGCTTCCCTGGTCTTCCTGGCCCCTCTGGTGAACCCG 
15 GCAAACAAGGTCCTTCTGGAGCAAGTGGTGAACGTGGCCCCCCTGGTCCCATGGNNCCCCCTGNATTG 
TCTGGACCCCCTGGCGAGTCTGGACGTGAGGGAGCTNCTGGTGCTGAAGGATCCCCTGGACGANATTG 
TTCTCCTGGCGCAAAGGTGACCGTGGTGAGAACCGGCCCTGCTGACCCTCTGTGCTCCTGCGCTCCCGT 
GCCCCCGNCCNTGTCGACTGCCGCAGACGTGATCGTGGTGAAACAGGCTGCTGTCTGCTGTCCATGNC 
CNGTGTGCCNGGNCCCCTGNACCCAGACCCGGTGACAGGGAAAAGCAACAACG 

20 

>'000203a-042.scf came from CONTIG 37 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
042.scf'(l>652) 

0 CGGCGTCCCTCTANACTATGGATCCCCGGGCTGCAGTGGTTCTGCAGCTCTGTGGCAAGCCGCGGAGT 
V0 CTGGGTTCTGATCCGCAGGATGGGGTTTGTTAAAGTTGTCAAGAACAAGGCCTACTTCAAGAGATACC 
W 25 AAGTGAAATTCAGAAGAAGGCGAGAGGGCAAAACTGACTACTATGCTCGGAAACGATTGGTAATCCA 
\I AGATAAAAATAAGTACAACACACCTAAATACAGAATGATTGTTCGTGTAACGAACAGAGATATCATTT 
Ql GTCAGATTGCTTATGCCCGTATAGAAGGAGATATGATAGGTTGTGCAGCTTATGCTCACGAACTCCCA 
U AATATGGNGTGAAGGNTGGCCTGACAATTATGCTGCGCATATTGTACTGGCCTGCTGCTGCCCCGCAG 

"' f= CTTCnTATAGGTTGGATGGACAAAATTATGAAGCNAGACGAGGNGATGGAGAGATACATGNGNAAG 
1,1 30 CATCGAGCCAACTGGGCCTCACTGTACTGNAGCAGACTGCAAACTCTACGAGTTAAGTTTGGCCCTAG 
*** GACGCGAGAGCTGCTTTCTACAGACACGTCCTGTTGATCAAAGCAAATCAGCGAGCCCGAAGCATAGG 
i, CAAAGTGAATACGCCCCTGTGGAAAAAATCCAAAACTTTTCA 

P >'000203a-044.scf came from CONTIG 38 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

□ 35 044.scf'(l>627) 

01 CGGCGCCCCTCTACAACTATGGATCCCCGGGCTGCAGNAATTCGGCACGAGGCAGGACAATCAAGTGT 
p GGCAGCTGGGCTCATCGTCCCCAAACTTCACTCTGGAGGGACATGAGAAAGGTGTGAATTGCATTGAT 
ii TACTACAGGGATGGTGACAAGCCATACCTCATCTCTAGAGCAGATGACCGTCTTGTGAAAATATGGAC 

TATCAGAATAAACTTGTGTACAGACACTGGAGAGGACATGCCCCAAATGTGTCTTGTGCCCAGTTCAT 
40 CCTGAGCTGCCCATTTTATCACAANTTCAAAAAATGAAACTGGCGTTTTGGCATTCAAGCACCTTCGCC 
TTGAGAGGACTTGATTATGAATGGAGAAGAGATGGGGGGGCCGCCGCGAGGTCCATAACGTGTTTTG 
GCTTTGAGAAAGAAGCATATGTTAACTTGTCGGAGAACTGCTTGTCTGGTGCCAAGGAAAATAATGGG 
CCAACATCAAAATCACCAGCCACTAAACAAGGAGAGTGTAATTAAAGAAAAGATGCCTGCATAAAAA 
TGCAGTTGAATTACTCAATATCACAATCTAAGCGCGGTGGGGGGGGGGGGGAAATTTTTCCGCAGCCC 
45 GAAACAATGTGGGCCG 

>'000203a-045.scf came from CONTIG 39 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
045.scf'(44>624) 

GCACGAGGCTTGCCTGCTGCCTGCCTGCCTGCCACTGAGGGTTCCCAGCACCATGAGGGCCTGGATCT 
50 TCTTTCTCCTTTGCCTGGCCGGGAGGGCCTTGGCAGCCCCTCAACAGCAAGCCTTGCCTGATGAGACAG 
AAGTGGTGGAAGAAACCGTGGCCGAGGTGGCCGAGGTACCCGTGGGAGCCAACCCCGTCCCAGGGGA 
AATAAGAAGAATCGATGATGGTGCCGAGGAAACCGAGGGGAGAGTGGGGANCGAGAACCCCCGCCA 
AACCACCACTGCAACACGGCAGGNGTGTGAACTGAACGAGAACACACCCCATGGTGTTGGCCAGACC 
CCACCACTGCCCTGCCCNTCGCGAAGTTGAGAGTGTGCACAACGACAACAGACTTCGATCCCTGCCAT 
55 TTTTGCACNAGGNACATGNAGGCACCAAAAGGCCCAACTCACTGNCTACTCGGCCTGAATACATCCCC 



165 




TGCTGCATCGACTGATGATCCTGGCTGCGACGCTAAACGCCGNCACTGACAAGGAAGCACACTCGACG 
AAAATATGGATGAAAAACCAAATAAAGCCGGGGGGGCCTC 

>*000203a-048.scf came from CONTIG 40 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
5 048.scf'(38>559) 

TTATACTCCAAGGCCTGGCAAAATCACATAATCAAGATTGA 

TTGGACTGTGTCTACTACAGAATGAACTGTGTCCTATCACATTGAATAGACATGTGATTAAAGTGTTGC 
TTGGTAGGAAAGTCAATTGGCACGATTTTGCTTTTTTT 
TTATTCTTGCTTCTCANAGTTCAGATC 
10 CCTGTGTTAAGAGAAGAGGGGAGACAGNTGAACTATTTNCTATGTGTAATATACCAGTCACTCTCAAA 
TGTTATGAGTATGTGCGGAATATGCTGACATAAATGTNNGTAGTGCAGACACCATACTGCATGAGAAG 
TCTCTGNTGTGCTTCAAAATCATATANATTACACAGAAATTAGCTTTGTTAGCTGGNGAGNTACGGCG 
AGCGTCAGTCACTCTTCTGAGATAGAAAAGTGAACTTGCGTC 

15 >'000203a-049.scf came from CONTIG 41 at offset 0; n E:\SEQUENCE\export\EST_db\000203a\000203a- 
049.scf'(l>306) 

GGGCGCCCTTAAATAGGATCCCCGGCCTCAGGGTGGCAAGAGGCCGTGCTAri"rrrrri"rriGTAGAAG 
TTTGTCGCTGATGGCATCTTCAAAGCTGAACTGAACGAGTTTCTCACTCGGGAGCTGGCTGAAGATGG 
GTACTCTGGAGTTGAGGTCCGAGTTACACCAACCAGGACAGAAATCATTATCTTGGNCCACCAGACAC 
20 AGAATGTACTTGGTGAGAAGGGCCGGCGGATCCGGGAATTGACTGCTGTGGTTCAGAAGAGATTTGGC 
TTCCCTGAAGCAGTGTAAAGCTTATGCTGAAAA 

^ >'000203a-050.scf came from CONTIG 42 at offset 0;''E:\SEQUENCE\export\EST_db\000203a\000203a- 

^ 050.scf'(39>525) 

^ 25 NAATTCGGCACGAGGCTAGTCTCGAGTTTTTTTTTTTT^ 
03 TTCATTTTTTTCACAATTTATTTA^ 

M TCCGAGAAACAAGACTTCTTTGGAACCATGGNAGAGGATGAAAATGAGACTGGCAAAGAACAAATGC 
CH TGAANTTAAAGAAGAGACAANTGTGGGCAAATGATCCAC^ 

H TGATGTTAAAGTCAAATGAAAAAAATACACAATACAGCTCAACAGCAGAGGAGTATCTCTTCTCAAAT 

30 TCTCCTAGCACCATCAACATTCTTNCAGTATC^ 
yj AAAAAACACAAATACCTCAGCTCATCTCTGGTCAGCACTCACGGTGTGGTATCACACTCACAGGAAAN 
~" GTTTTGA 

S >'000203a-05 1 .scf came from CONTIG 43 at offset 0;"E;\SEQUENCE\export\EST_db\000203a\000203a- 

^ 35 051.scf'(38>406) 

~? NAATTCGGCACGAGGATCATATAGTAAACCCAAGCCCTTGACCTCTTACAGGAGCTTTGTCTGCCCTCT 
0 1 TAATAACATCCGGCCTAACCATGTGATTTCACTTTAACTCAATGACCCTGCTAATAATTGGCCTAACA^ 
£3 CAAATATACTAACAATATACCAATGATGACGAGATGTTATCCGAGAAAGCACCTTTCCAGGGGCACAT 
M> ACCCCAGCTGTCCAAAAAAGCCTCCGTTATGAATATTCTTTTTATTATCTCCAAGTACTATTCT^ 

40 A11"1TTTTGAGCTTTTACCACTCAGCCTCGCCCCACCCCTGACCTAGCGCTGCTGACCCCCACACGCAT 
TCACCCACTAACCCCTACAAGTCC 

>'000203a-053.scf came from CONTIG 44 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
053.scf(37>515) 

45 TGAGAGCAGCAGCCAAAAACCACGCTCGAGTGACAGTAGTATGTGAGCCGGAGGACTATGCAGCTGT 
AGCCTCAGAGATGCAGGATTCTGACAGCAAAGACACGTCCTTGGAGACAAGACGCCAGTTAGCCTTG 
AAGGCTTTTACTCATACAGCACAGTATGATGAAGCAATTTCAGATTACTTCAGGAAAGAGTAC^ 
AGGAGTATCTCAGATGCCCCCTGAGTATGGAATGAANCCTCATCAGACTCCTGCCCAGCTGTATACGC 
TGAAGCCCAAGCTCCNTTATCACAGTCTGAATGGAGCCCNTGATTTATAANCTGGGTGATGCTTTGAA 

50 TGCCTGCAGCTGGTGAAGGAACTCNAAGAGCTTTTAGCTTNCACTGCTGCGTCTTCAAACATGTAG 

CACAGGCTGCTGTTGGATTCACTCATGAAGAGAAACCACTCTGCATGTTATGATTGTACAAACCTCCA 
CCGCA 

>*000203a-054.scf came from CONTIG 45 at offset 0; "E:\SEQUENCE\export\EST_db\000203a\000203a- 
55 054.scf(40>404) 
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CCTAAATTACTCAATAGTTTTAA 

TTAGAGTGAAGGGTAGTGTCTCTTGCGCATTCTGTGTGTGTATTTCTAAATGCTACTGTGTGTGTT^ 
TGTGCTCCCACAGTTTATATGCAAAGACTTTG^ 
TCAAGAGATTTATTTTGTGGCTACCACAGNCACTGCCAGTG 
5 GACCAAAAATTTGGTGATTTTTATGACTTTGTTGTGTTGGTGm 
GTTAAAATTCAGAAATC 

>*000203a-055.scf came from CONTIG 46 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
055.scf'(l>728) 

10 GTGCCTCTCCCTATACTATGTATCCCCGCGCTGCAGTATATTTTGCATGTAGGAGAACATGTAATCTCT 
ATCTTCCCTTAGCAGGATCAAACCTAGGGCCTTCTGCATTGCGAGCACAGAAGCCTATCCTCTGGACC 
ACTTGGGGGAGTCCCCGCTTTTCTTTGCATCCCAAAGAATATTATAACTAACCTAAAGA^ 
TTCCCCTTATCGGCGCGCTTCTTTCCTTTAGTCTAAGACAATAATGTCTTATTGTCCTGG 
AGTCAGTACGGGTTAAGCTCCTCTAACCTTTGGTGGCA 

15 CCACAGAGGCTGTTTCTTTTATTAAATTCCT 

GTCTTTTCTTAATAATAAAACAAAACGGTTTGACTGTGTCTCCCCCAGGTAC'IU 

GAGTACTGTCAACCGGACTCCAGTTTTCTCCTGGGACGTCAAATTTTCCTACTCTCATCGCCTCTGCTGT 
GGCCTTTTTCCATTTCAAGAAATTCTCGACCTATTATTCACTCCTTAA 

TCTACTTGCTTCGCGACAGACACAACAATTTTCTTCTAAGCAGGCGAACCACAACAGAATAGGAAGAT 
20 ATCTATACAGAAGGAAAGAACGTATTCATGGCGATCT 

>*000203a-056.scf came from CONTIG 47 at offset 0; n E:\SEQUENCE\export\EST_db\000203a\000203a- 
O 056.scf'(17>140) 

yj TCAGGGATCCCCGGGCTGTCAGCTGCGTCAAGTGTTGTCATGAATGTTTTCCTGGGCCTGGCGGCGACT 
Qj 25 ACAGCGGTGCTGTTCTGTCCTGTCGCGGGCTGCGGTGACTCGCTGGCGGCTCTTC 

p >'000203a-057.scf came from CONTIG 48 at offset 0 ; "E:\SEQUENCE\export\EST_db\000203a\000203a- 

Zl 057.scf'(10>722) 

r g CTCTATACTATGGATCCCCGGGCTGCAGNAATTCGGCACGAGGAGGTATGTCTGAATGTGTTTCGACT 
^ 30 ATTTACAGCCCCCTTTCCTCGCAGGGCCCCATGAGTAAGCTGTGGCGGCGCGGGAGCACCTCTGGGGC 
^ TATGGAGGCCCCTGAGCCTGGGGAAGCCCTGGAGTTGAGTCTAGCGGGTGCCCACGGCCACGGAGTG 
3 CACAAGAAAAAGCACAAGAAACACATGAAGAAACACAAGATAAAACACTACCAGGATGAAGAGGCT 
O GGGCCAACGCAGCAGTCTCCTGCCAAGCCCCAGCTCATACTCAAATCAAGTTGGGCGGGCAGGTCTTG 
CJl GGCACCAAGAGTGTTCCTACCTTCACTGTGATCCCTGAGGTCCTCGCTCACCCCTCTCCCTTATGTNTG 
C3 35 GGAACATGAAGAGTACCTGTGAAGGAGCCCCCTGACATACCGCGCTGCTGGAGAAACAAAACTGCCC 
rp CTCCCATGGGNACTGCTGNGGNTANAGCCAGAGAAGAGAATACGAGGGCTGAGCTTGNAAAGGGAGC 
fi GAGACAGAAACCAAAGAAACAGACGCTGCACGTGCAGAGTTGTGAAGCCGAGCACTCCGGTGCCTCT 
1^ GCTGGCTGCGGCCCTTACAAAAGGGGAGGGGGGGCGGAAGGGGGGGAGGGGCGGGAAAAAAAAAAA 
F " CCCCAAGAGCGGGGGGGGGGGCGGGGGGGGGGGGGCCCCG 
40 

>'000203a-058.scf came from CONTIG 49 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

058. scf'(38>620) 

NAAAGACTTCATGAAGGAGAAGAAAAGGAAAAAAATCAAAGGATGACTACAGCCTCTCTTCATCTCA 
GCTTTGCAAAGCATGACTCAACAGAGAGATCACATTCTTGAAGACTCTCCAGACCACAGATTGAAGAT 
45 AAGTTGTTGTGCTGCACTATTTCTGTTGCTACTCGTGAGAGTCACTACCAGCCTCTCTTCTCAGGATTA 
ATGAATGGGCCAGAAACCGGGGGCAGAATGACTNCAGGGGCACCCCCAACACCAGATATTGGCATAA 
GGAAACAGTACAATGAAAAAAGTCATACTTGGACCCTTGTCATTCCACANAGCATGATGTACTATCTA 
AAACAAAAAGAAGAGCTGCTTTGGAGAAGGGTTTTAAAAGTTGT^ 

GGAAAACTCCAGTNTATNAGATGGCATTTACTTTNAAGGCTCTGTCCCTGTGTAGGCATGAGAT^ 
50 ACAGNACAGACGGGCTGCCAANCAGNTACTAATGTNTCTGCTCTAAGAAGGGNCCTCTTGCTTCCTTG 
TGATATCTTGCAGAGCCGACTGAGGACAGAAACACAATAAG 

>'000203a-059.scf came from CONTIG 50 at offset 0; "E:\SEQUENCE\export\EST_db\000203a\000203a- 

059. scf*(39>620) 

55 CAATTCGGCACGAGGGTGAGTGACATCGTCTTTAAACCCTGCGTGGCAATCCCTGACGCACCGCCGTG 
ATGCCCAGGGAAGACAGGGCGACCTGGAAGTCCAACTACTTCCTTAAGATCATCCAACTTCTGGATGA 
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TTATCCAAAATGCTTCATTGTGGGAGCAGACAACGTGGGCTCCAAGCAGATGCAGCAGATCCGCATGT 
CCCTCCGCGGGAAGGCTGTGGTGCTGATGGGCAAGAACACGATGATGCGCAAGGCCATCCGAGGGCA 
TCTGGAAACAACCCGCTCTGGAGAACTGTGCCTCACACCGNGGAATGTGNNGCTCGGTCACCAAGAG 
ACCTACTGAGACAGGACAGCTGCTGCCACAGGGCCACTGCGCCCGGCTGTGCATACGCCGGGAGACCT 
5 GGCCACCAGACATGNCTGGGCCGAAAGACTTCTCTCAGCTTAGCACACACGATACTCAGGCACAGAAC 
CTGAGAGGCATGATAAAAGAACAGAGCGCAGAGCACGCGACACGACACCCCTTCCTGCGCCCCAAGG 
GGAAAGCAGATACCCAGCTAAAAAGACCGCTCCTCGGGGGG 

>'000203a-083.scf came from CONTIG 50 at offset 7;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
10 083.scf'(45>614) 

GCACGAGGGTGACATCGTCTTTAAACCCTGCGTGGCAATCCCTGACGCACCGCCGTGATGCCCAGGGA 
AGACAGGGCGACCTGGAAGTCCAACTACTTCCTTAAGATCATCCAACTTCTGGATGATTATCCAAAAT 
GCTTCATTGTGGGAGCAGACAACGTGGGCTCCAAGCAGATGCAGCAGATCCGCATGTCCCTCCGCGGG 
AAGGCTGTGGTGCTGATGGGCAAGAACACGATGATGCGCAAGGCCATCCGAGGGCATCTGGAAAACA 
15 ACCCGGCTCTGGAGAAACTGTTGCCTCACATCCGGGGGAATGTTGGCTTCGTGTTCACCAAGGAGACC 
TCACTGAGATCAGGGACATGCTGCTGGCCAACAGTGCCAGCTGCGCCCGGCTGTGCCATACGCCGGTG 
AAGCCTGGCCAGCCAAACATGTCTGGGCCCGAGAGACCTCTCTTCAGCTTAGCACACAGAANATTCAG 
GCACATGAAATCTGAGAGGCACGATAGAAGAACAAGAGCGCACGAGCAGCGTGACAGCGACACCCCT 
TTCTCGCGNATCACAGGTGACAGCAATT 

20 

>'000203a-060.scf came from CONTIG 51 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
060.scf'(l>262) 

O GGGCTAACAGTCCGCGAGCCCGGCAATCCGCAGCCGGGCCCACAGGAACATGCGTCTGCTTGGGGGG 
03 GAGAGGGCCGGGCTAGAGCGAGCAAGGTGAGGGGGGGGGGGGGGGACCTCCCGCGGATACAAGGTC 
S 25 ACACACCCCTCCTAATGCAGAAGGCGACGGTTGCAGGAAGGGCAAAATAAGGACTCGCAAGGTGTCT 
M AGGGGAACGAGTAAATGAAAGGCCACGGCGCGAGACGCGAGCGACCACCCAGGAGAACCGCG 

fn 

Z h >'000203a-061 .scf came from CONTIG 52 at offset 0; 'T:\SEQUENCE\export\EST_db\000203a\000203a- 

> 061.scf*(39>494) 

[Ti 30 NAATTCGGCACGAGGGTGAGTTTCATTGAGTTAAATAAATACCTTTTGGAAAGGA 
^ CCAAAAAAGCCTGTCTGCGCTGTAGGAATGTGTGGTGAAGCTCA^ 

^ GGCGGGGGTCTGGGGGTTGCACAGAGAATGAGTTCTTGTATTTCGCGTCACACAGGTAGTTATGGAAA 

O TATGTTATTGTACTGTGTAAAGATGCCCAGCCATTTTGA 

fi] GCTTTTGCTATACATCTGGAACCCTCAACACATACT^ 

C3 35 AAGTTTGCACATAACTCTTGTTATACTGTACGAT^ 

f)l AAAAAAAAAAAAAACCGAGGGGGCCCGCCCCCATTCCCCTTA 

0 

U >'000203a-062.scf came from CONTIG 53 at offset 0; M E:\SEQUENCE\export\EST_db\000203a\000203a- 

062.scf'(l>630) 

40 CGGGCGCCGTTAACTAGGTCCCCGGCTCAGCAGACACAGTGTCGTGAAAACCACCGTTAAACCTAAGC 
CAAAATGGGAAAGGAGAAGACCCACATCAACATCGTTGTCATTGGGCACGTAGATTCAGGGAAGTCT 
ACCACGACTGGCCATCTGATCTACAAATGTGGCGGGATCGACAAGAGAACAATTGAAAAGTTCGAGA 
AGGAGGCTGCCGAGATGGGAAAGGGCTCCTTCNAATATGCCTGGGTCTTGGACANACTTAAAGCTGA 
ACGNGAGCGNGGNATCACCATTGATATCTCCCTGTGGAAATTTGAGACCAGCAAGTACTATGNTACCA 

45 TCATTGATGCCCCAGGACACAGAGACTTCATCAAAAACATGATTACAGGCACATCCCCAGCTGACTGT 
GCTGTCCTGGTCGGTGCTGCTGGGTTGGNNGAATTGAAGCCGGATCTCCAAGACGGCAGACCCGNGAG 
CTGCCTTTTTGCTTACACCTGGNNGNGAAAACACTATTGTGCGNNTACAAAG^ 

TACAGAGAATCAANAATGTTAGNANCACACTTATANAAATGCTCACCCGACANACATTGGCCATTTGC 
TGAAGGACAAGCTAACAAGCT 

50 

>'000203a-075.scf came from CONTIG 53 at offset 27; "E:\SEQUENCE\export\EST_db\000203a\000203a- 
075.scf'(41>615) 

CGGGACACAGGTGTCGTGAAAACCACCGTTAAACCTAAGCCAAAATGGGAAAGGAGAAGACCCACAT 
CAACATCGTTGTCATTGGGCACGTAGATTCAGGGAAGTCTACCACGACTGGCCATCTGATCTATAAAT 
55 GTGGCGGGATCGACAAGAGAACAATTGAAAAGTTCGAGAAGGAGGCTGCCGAGATGGGAAAGGGCT 
CCTTCAAATATGCCTGGGGTCTTGGACAAACTTAAAGCTGAACGTGAGCGTGGTATCACCATTGATAT 
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CNTCCTGTGG>WAATTGAGACCAGCAGTACTATGNTACCATCATTGATGCCCCCAGACACAGAGACTT 
CATCANAAACATGATTACAGGCACATCCCAGCTGACTGTGCTGTCCTGATCGTGTGCTGTGNTGGNNG 
AATTGAGCCNGCATCTCCAAGACGGCAGACCCGGAGCTGCCCTTTTGGCTACACCTGGTGTGAAAACA 
CTATGTTGGCGTTACAATGGATNCACTGACACCTTANCAGAGAATCAANAAATGTAGAAGCAGACTAT 
5 TAAAAATGCTCACCCGACAGACTTGGCCATTTGT 

>'000203a-063.scf came from CONTIG 54 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
063.scf'(10>605) 

GCTCTATACTATGGATCCCCGGGCTGCAGCGTCACTTACCTCACTCGTTCGGAGTCGTATATCGGGGGA 
10 AATTGCTACATTCTGTCAGGGTCACGTGATGCAACCCTTCTGCTCTGGTACTGGAATGGAAAAAGCAG 
TGGTATTGGAGATAACCCGGGCAGTGAGACTGCCACTCCGCGGGCCATTCTGACAGGCCACGACTACG 
AGATCACTTGTGCTGCTGTCTGCGCGGAGCTCGGCCTCGTGCTAAGTGGCTCCAAAGAGGGACCATGT 
CTCATACATTCCATGAATGGNAGACTGNNTAGGGACTTGNAGGNTCCANAAAACTGCCTGAAACCAA 
ANCTCATTCANGCGTCGAGAGAGGCCATTGTGTCATTTTTATGAAAATGGGCTCTCTGCACATCATGTA 
15 ACGGAAAGCTCAGCCACATGGAACGACATACATAAGGCATCACTGACGGNATGGCAGACTGCTCACG 
GAGAACAGGGGGCTCAGTCTGCGGGTCGACTAACATGTCGCTACAGTGGAGCGGATCGGCTGGCTGCT 
AACAAGGCGCTGTGCTCCTAGACACGTGTTCACATCACGGGACCAAGACCCT 

>'000203a-064.scf came from CONTIG 55 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
20 064.scf'(44>603) 

GCACGAGGCCTGGACCCCCTGGTCCCCCAGGTCCTCCCAGCGGCGGCTACGACTTGAGCTTCCTGCCC 
^ CAGCCACCTCAAGAGAAGGCTCACGATGGTGGCCGCTACTACCGGGCTGATGATGCCAATGTGGTCCG 
U TGACCGTGACCTCGAGGTGGACACCACCCTCAAGAGCCTGAGCCAGCAGATCGAGAACATCCGGAGC 
%D CCTGAAGGCAGCCGCAAGAACCCCGCCCGCACCTGCCGTGACCTCAAGAGTGCCACTCTGACTGGAAG 
CD 25 ATGCGAGATACTGGATTGACCCNCACCANNGCTGCACCTGGATGCCATTAANNGTCTCTGCACATGGA 

ACCGGTGAGACCTGGTATACCCACTCAGCCANGTGGCCCATATAACTGTATATCACAGAACCCAGTAA 
m AAAGCACGTCTGTACGGGAGACTGACGGCGATTCAGTCGATTGCGGCAGGGTCGACTGCGAGGGCAT 

CATGATTCTGGCTGAGNCACGAGCTCAAAATACTACATGAGACAGGNCTATGACACAATGCACTAAA 
V GCCGTCTCAGCTCAGATGA 
^ 30 

y - >'000203a-066.scf came from CONTIG 56 at offset 0;"E:\SEQUENCE\exportVEST_db\000203a\000203a- 

1. 066.scf'(39>329) 

9 GTCTCAATGTCCGTGGCGCTGAGGCAAGCGTTGTGGGGGAGAAGGGTAGCGACTGTAGCTGCCGTTTC 
01 CGTTTCCAAGGTTTCGACCAGGTCGTTGAGCACTTCCACATGGAGGCTGGCACAGGACCAAACTCGAG 
P 35 ACACGCAACTCATAACAGTTGATGAAAAATTGGATATTACTACTATAACTGGTGTTCCAGAAGAGCAT 
jj? ATCAAAACTAGAAAAGCCAGATCTTTGGTCCTGCTCGNCATACATGCAGTCTGTAGTTAACAAACACA 
Q AGAATGGAGATGGAGGTTG 

s - 

>'000203a-067.scf came from CONTIG 57 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
40 067.scf'(45>669) 

GCACGAGTGGCGGATGACGCCGGTGCTGCGGGAGGGCCCGGAGGCCCCGGGGGCCCCGGAATGGGAG 
GCCGCGGTGGCTTCCGCGGAGGCTTCGGTAGTGGCGCCCGGGGCCGGGGTCGCGGCCGGGGTCGGGG 
CCGGGGCAGAAGCCGCGGAGCTCGCGGAGGGCAAGGTCGAGGACAAGGAGTGGCTCCCCGTTACCAA 
GCTGGGCCGCCTGGTCAAGACATGAAGATCAAGT(nTrrGAGGAGATCTACCTTTCTCTCTGCCTATCA 

45 AGAGGCTGAGATATTGACTTTTTTCCTGGGAGCATCCTTGAAGATGAGTTTTGAAGATTATGCCGGGC 
AAAACCAGACCCGGGCTGCCCAGGAACCAG1TCAAGGCGTTGTTGCTTTCGGGGATACAACGACTGGG 
GGCTGGTGGCAGGCCCAAGAAAATACCCTGCCTCCGGGGGCCATCTTCTGCTAAGTGTCCACGCCCGG 
GCAAGAGCTTAGGGGAACANAAGACACCCCCCCGTCTGCAGGGACGGCTGGGTCCGGCGGGCCCTAC 
CTCCCAAGACGGCTCCTCGCCCGGCCAAACGGAGAGCGCTGACAGTCCTTGCCGGCGCTGCCCTGGCA 

50 TCCAGCCTTGTCTCCA 

>'000203a-068.scf came from CONTIG 58 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
068.scf'(40>680) 

144UUU4ATGGCTTCTTCTTTCTTTATTGGACGCTTTGTAGATGTCACGCAGGTCTAAAAGTTACACCGT 
55 TAAATAA1TATTTAAAAACCAACCAGGATTAAGGCCCTGGCCCAGAGCTCCAAACCAGAAGCAGAAA 
GGAATGGTGGCGGTGGGCTGGGGGGGTATTCCTCCAACATCACCAAAACCCAGAGAACGAGGATCCT 
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AAGCTTTTCACAGGCCAACCCGGGCACGGGCCTGCAGGCTGACCCTCGGAGGCCTCTGGCTGCATCAC 
TATCAGATCAAAACCAGCGAGGAGCTGCCGGGAACAGCCAGCCGAGTCCAGACATGGACACAGTAGC 
TGGATGGACACGAGACGGACAGGTCCTGTCCAGCTGTGGACAGGATTCAGATGCAAGCTAGGCAGTG 
GGGGCAGGGGCTGGGGAGCAGAATGAAGCATGCAGGAGGGGCCCCGGGGCCTGGCTCANCCACCGG 
5 CCGCCGAGCCTCACCGTGTGGGNTCGCTGGGGNCTGGGCTCCCGCCCACACTGGACTTGAGGCTCTGN 
AGCGAGAGTTCCAGCCATTGTGATGTTGCTCTCACAACAAATNCTTGCCACTGGGAGAATTGAGATGG 
TGACAAACTACGCCCAAGCATGTGGATGCCAGC 

>'000203a-069.scf came from CONTIG 59 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
10 069,scf'(12>643) 

CTCTATACTAGGGATCCCCGGGCTGCAGTAATTCGGCACGAGGCTC 
TAATTAAAATTTTTATTGAAATCTCT^ 

GAAAAAACAAACAACAACAACAAAAAACAGCTAACAAGCAAATTCAACATGGGAGCTCC 
GTCTGCAGTAGGTTGATATGTTACAAACACATTCCCAGAGACAAATCTATTTGCTGGAGAAGGGACAA 

15 AAAACAGGTGTGTGGGCTTTGCCTCNAGAGAGAACACTGGCATGCAGNGAGCGGGGTAGTGAAAGCA 
GAGGAGCAGCGCAGCGCTAAGTCGCTGGTACAGAAGTACGGGCCACACTCAGGCTATGNGTAAAGGC 
AGCCTGTGACTCTATGTCTCTGCATGACTGAGACAGGTGGCAAGNAACTGGGTTGGAGCCTACTATTG 
TCTTGCTCTCGGGTTGCTACAACCTATGTAGGTTGCGATTAGACGACGAGCCTCAAGATTTGCGCTTTG 
TTGACATGCAATGCAACTAGCTGTATTACTTT^ 

20 GAAGGCAAAAAAACTCTTT 

>'000203a-070.scf came from CONTIG 60 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
Cf 070.scf'(19>728) 

W CTACGGCATCCCCCGGGCTGCAGGTCGAGTTTTTTTTTTTTT^ 

C9 25 TAGTGCTTTCTTAAAATAAATATAATAATATAATTATCAAACATACAGTGAGAAGTAAAGCACACG 
M TGAACGGCATGTCACAGGAGTTCACTCAGGACTGTTTCAACACTCAGCACTGGAGAAACCGCACAGGC 
0l CTACCTATGTACAGACGACCCAACCGCCAGGGCGAGGCCACCGCGTCCCCTCCGTCCTCATGGACACG 
U GCCACTCCCCCTTGCGTTGAAATGACCAGTTTGCATC 
lr TTTTTTTTCTTTTGCAGTTTTGAAAAAATTCAAGT^ 

i U 30 AGGGACTCAGAGTCCGGCGCCGGTCAGGGGCAGCGCACAGCGGGGGGGCAGCCGGCCGAGTCTGTCC 
^ CGGAACACGGGGCGCAGGACCCCGCCCACTCGAGGAGGGGGGGACGGAGGCCGGCCTGGGTCCAAA 
I a GCGCCAGACCTTTGTTGAAAGCAGCACAGCCCGCGAACGAACGCAGTCCGCGGCCGACTTCGGACCA 
H AGGAAGGAGAGGGGGAAAAATAAAAGTATTAGGATCCTTTTATAAAATATAAAATT^ 
O 1 AAAGGGCGCCCCCGGGGGGGGGGGCCCC 
□ "35 

01 >*000203a-071.scf came from CONTIG 61 at offset 0; "E:\SEQUENCE\export\EST_db\000203a\000203a- 

O 071.scf , (38>713) 

fa TTGACATCCTCCATTTCGCTGTGCTGAGTTAGTACAGGGAAGACGGGGAAGTGAAATGCCAACAGTAG 
TAGATGGGGGACTTCCCTGGTAGTCCAGTTGTTGAGACTTCGCCTTCCAGTGCTGGGGGGTGCAGGTTC 
40 AGTCCCTGATGTGGGAGCTAAGATCCCTCATACCTCATGGCCAAAAAACCAGAATGTAAACAACAGAT 
ACAATATTGTAACATATTCAATAAAGAATTAAAAAAAAATTTTTTTATAA 

CCTGACAGTTTCACAGAGAGGGCTGTGATAGGATTGCTCATGAGGAAATCCAAGGAATAGAAGl 1 1 1 1 
GATAGAGGATGATGGGAAGTGTGTTAGCAGAAGTAGGACTGCCTACTGTCCATCTGGACCATGNAAA 
GCACANATTCATCCCGCACAGCTTGGAGAGAATGTCTCACTAAGAGCTCATGCCTTGTATTCCTCCCAC 
45 ATTATTTGTATTGTTGGTTTTATATACGTTTTTT^ 
AGGACATTCTATGTAGAGAAAGATAAACIT^ 

ATCTTAAGTGAGTCACCCTTTCGGCAAAAAAGAGAACACTTTACTTATTACTAT^ 

>*000203a-072.scf came from CONTIG 62 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
50 072.scf'(38>334) 

CTGGTGCTTTCGGCCTCGCTGCGGTGCCGACAGTCCGTTCATGCCTCGCGTTTGAGGGCAGGGGGTGG 
CTCAGCGGCTGGCTCGCAGCTTTCTCCGCTGGCTGAGGCCCGCCACAGCCGACATGGGCTGTTTCTGCG 
CGGTTCCGGAAGAATTCTATTGCGAAGATTTGCTTCTGAATGAATCCAAGTTAACTCTCACCACCCANC 
AAACAGGCATCAGAAAATCACGAAAGGGCTCATTGTCCTTGAGCACCGTATCCGCCACTCAACCCTGG 
55 GGAGGTGAGTATTTTTGGCTTGC 



170 



>'000203a-073.scf came from CONTIG 63 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
073.scf'(l>639) 

CGGGGCGCCCTCTAAACTATGGATCCCCGGGCTGCAGGCCCAGTTTCCCTCCCAGAACATTCTTGGGA 
CCAGCCACCTTTCCCCAGGTGTGTGCTGCCCACTGCCACCCAGAGGTGGGATGGCAGGTTCCAGGTTC 
5 CCTCTTGGATCCCAGGCTTCCCCTGACATCAGCACCATTCAGTGGTTTTCCTGGCTCCATCGCTATCGCT 
TCATGCTGAATGGACAGGACTGTTGACCTGTCTCAAGAAGCCCATAAGATTTGAGCAGAAACGNTGAC 
TTCCTTGTACCTCTGCCAGAGCAGCTCCCTTCTCCCCCCCAGAATTTCACCAGATCTCTTCATGCTGCTC 
TTNATTTNCGTACTTGAAGTGGNTCTGCCGACAAACAGCAGACTTTGTGTGTCC 
GACGGNAGNTTCTTTCTCTTAAGTTGATCGCTTCTTGCTGTGACTGNCCCGCTGGNGAAAAT^ 
10 CCTCGTTTTAAGTGAACAGGAGACTAGATGCTGTACTAAACAGATGGAACCGAGAGAAACACTACCAT 
CAGTAAAGACCACCACCCAACACTCATAAACGCTAACAAATCTGCTGAAAGATGTAGCTGGAAAAAA 
AAAACGGGGGCCGGCCACCTTA 

>'000203a-074.scf came from CONTIG 64 at offset 0; M E:\SEQUENCE\export\EST_db\000203a\000203a- 
15 074.scf'(l>580) 

GCGGGCGCGCTCTAAACATGGATCCCCGGGCTGCAGGTTCCTGTGTCGTCTTGGAGGTGACTCGGCGT 
GATTGAATTTGCGGCATCTTCGCATTCACTCACAGGTCAAAATGCAGATCTTCGTGAAAACCCTGACC 
GGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTGAAGGCCAAGAATCCAG 
ATAAGGAAGGCATTCCCCCTGACCAGCAGAGGCTCATCTTTGCCGGCAAGCAGCTGGAAGATGGCCGC 
20 ACTCTNTCTGATTACAACATNCAAAAGAGTCGACCCTGCACCTGGNCCTNCGTCTGAGGGGGGNATGC 
ANAATTTCGGAAACCCNNTGACGCAGACATCACCTGGAAGGGAGCCCANGACACCACGANAACGGAA 
GCCNAAATCAGATAGAGGCATNNCCCCGACACAAGCTCATCTTGCGCAGCACTGGAGAGGCGCCTCTT 

0 TGATACACANCAAAAGGCGACTGCCCGGCCTCGCGAGGGGGAGCAATCTCGAAACCGACGCAGACAT 
03 ACTGAGGGGGCAGCACACCAAAGAAGCAAACAAAAAAGA 

S3 25 

%.} >'000203a-076.scf came from CONTIG 65 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

m 076.scf"(45>598) 

tV GCACGAGGCCTTCATCCAGCACCTTCCCCTGAGTGAGCGCATCCGGGGCACCGTCGGACCAAAGAGCA 
r £ AGGCAGAGTGTGAGATTCTAATGATGGTGGGCCTGCCCGCTGCTGGCAAAACCACGTGGGCCATCAAA 
7* 30 CATGCAGCCTCCAACCCCTCCAAGAAGTACAACATCCTGNGTACCAATGCCATCATGGATAAGATGCG 
y " GGTAATGGGCCTACGCCGTCAGCGAAACTACGCCGGCCGCTGGGACGTCCTGATCCCAGCAGCCACTC 
L AGTGCCTCAACCGTCTCATCCAGATTGCTGCCCGCAAGAAGCGCAACTATATCCTANATCAGACAAAT 
U ' GTTTATGGGTCAGCCCAGAGACGAAAAATGAGACCATTTGAAGGCTTTCAGCGCAAAGTATTGTA^ 

0 1 GTNCCNACTGATGAGACTGNAAGACGAACAATAAGCGACTGACGAGAAGGAAGGAGTCCNANACAC 
□ 35 GCGTCTTAAAATGAAAGCACTTCACGTGCCGATGTGGGACTTCTGGAGAGNGCTGTCATGAGCTGCAG 
CP GAAAGGAGCGAC 

o 

y, >*000203a-077.scf came from CONTIG 66 at offset 0; "E:\SEQUENCE\export\EST_db\000203a\0002 03a- 

077. scf'(46>306) 

40 CACGAGGGGAATCTTGTCCTTCCAGGTCCGCCAGTTTAA 

AGTACCTTGTGGGCCAGCGCCTCGTGAACTATGAACGGAAATCCGGCAAACAAGGCACATCACCACC 
ACCTCCACAGTCGTCCCAAGAATAAAGTGGTTGTCTCCACTACCTTGGCCTTCCCCTTGCCTTCACGTG 
TCCTTTTTTGTGGACTTCTCTCTCTGGAGATTTCCCCAGTGATCTCTCAGCGTTGTT 

45 >*000203a-078.scf came from CONTIG 67 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

078. scf'(39>281) 

CTAGTCTGAGTTTTTTTTTTT^ 

TTGAGAATGAATGTGCAGAGTTTATGATGTGTGTCAAGCATGCCTCGATAGCCACAGGCTTTACAAAA 
ATTACCTATTGTTTGCTTCTTTGGATTC 
50 AACAAATTTTTTTATGAATCCATCCACCATGCTT 

>'000203a-079.scf came from CONTIG 68 at offset 0 ; "E:\SEQUENCE\export\EST_db\0002 03 a\000203a- 

079. scf'(16>24) 
ACAGGGATC 
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>'000203a-080.scf came from CONTIG 69 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

080. scf'(38>623) 

NAATTCGGCACGAGGCAAGCGCCTGCTGGAGCCCCCGTGCTCC^ 

GTGGGCAGAGGCTCAGGAGTCCCCTGGATTTCCCCAGCTGGTATCCTGGGACGTGGTAAGCCTTGGGG 
5 CTGGGGTAGCATGGGATCCCCCGAGGACCCANATTCTGGTACTNAGGGCAAGGNGAGGNGAACCCGN 
ACCTCANCCGTCCCCCAGTCTACAGCCTGAGCCCAGTGTGCTCCCAGCTCCCCANTCCNCATGAAGCCT 
GCCGGNGGCTGGCAGNAGGGNTTAGAGGNNCTGGCCTTCGATTCCTTTTCTGTCGCGCTGCm 
GCTTCCTGCAGCTTTGCTCTGGCCTGATGATCGTGCTTTGTTCTCTGTACTGTTAACTGAGCATGCCACA 
TTTGTTGAAATGTTGTTCAAGTGTAAGCAAGGAGAGGTCCAATTGTGATGGGGATGGAGGCATGGACT 
10 CTGCTTCTATCCTTCTACTTATCTGA 

AGCGAAAAAAAAAGGCAAAAAATTCTCTACCACGAGA 

>'000203a-081.scf came from CONTIG 70 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 

081. scf'(41>563) 

15 CTCCAGTTACCTCTGCCAGTACCGCTGTGTCAACGAGCCGGGCCGCTTGTCCTGCCACTGTCCACAGGG 
CTATCAGCTGCTGGCCACGCGCCTGTGCCAAGACATTGACGAGTGTGAGTCGGGTGCGCACCAGTGCT 
CTGAGGCCCAGACTTGTGTCAACTTCCACGGNGGCTACCGCTGTGTGGACACCAACCGCTGTGTGGAG 
CCTTACGTCCNAGTGTCCGACAATCGCTGTCTCTGTCCGGCCTCAACCCCCTGTGCCGGGAGCAGCCCT 
CATCATCGTGCACCGTATATGAGCATCACCTCGAGCGGAGCGTACCGCGGACGTNGTTNCAATCAANC 

20 ANCNNTCGTCTACCTGTGCTACATGCTTTCAATCGTGCTGTAACTCGCAGGAACTCTACATAGCAATCA 
CATGCACGCTGCTGTCTCGCTCGGCTGGACGGCCCCGGATACGGCTGACTGAGAGTCACTTACTCTCTG 
ATACGGCACTCTTTTGAATACGCTTGGGGCTACTTTGGGGGGG 

5" — 3 

>'000203a-082.scf came from CONTIG 7 1 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
09 25 082.scf*(48>533) 

M GCACGAGGGCCTGCTGCAGCCCGGCTGCCAGCTGGAGTCCCTGTGGGTGAAGTCCTGCGGGTTTACGG 
fli CCGCCTGCTGCCAGCACTTCAGCTCTATGCTGACCCAGAACAAGCATCTCTTGGAGCTGCAGCTGAGC 
U AGCAACCCGCTGGGCGACGCGGGCGTCCACGTGCTGTGCCAGGCCCTGGGGCCAGCCGGCACTGTGCT 
> GCGGGTGCTCTGGGTGGGCGACTGTGAGCTGACGAACAGCAGCTGTGGCGGCCTGGCCCTCACTCTGC 
jti 30 TGGCCCAGCCCCACCTGCGGNAGCTGGACCTGANNCATACGGNCTGGGCGACCCCCGCGTCTGCAGCT . 

GCTGGGGCAGCTGGAGCACCCGCTGCAGCTGGAGCACTGTCCTGTCGACTCTATGGACCGAGCATGGA 
L CGACGCTGCGGCTGTGGAGAAAGCAGCTGGNCTGCGATCTTTCTGACCCGTCCCCAGNGCGTNATGAA 
y AAGTNCATCA 

g-t-s 
H 

O 35 >'000203a-084.scf came from CONTIG 72 at offset 0; "E:\SEQUENCE\export\EST_db\000203a\000203a- 
ffl 084.scf'(47>388) 

Q GCACGAGGCACAGTAGCATCACTTCAGAAAGGAGCCAGACTTATTCTCAAAGAACTATGTTCACACTT 
U TTCAGCAGAAATAGCGATGGTTGTAACATATGTATCCCCTCCCTCGGATTTGAAGGCACAATCTACAG 

TGTTTCTTCGCTTCTTTTCTGATCTGGGGCATGAAAAACCAAGATTGAGAT^ 
40 GCATGGCAACATAATGTGTGTCACCGTCAGGCCAAACAGCCAGCCCTGAACGGTGGNTTTATTACTTG 

TGTATTTGTGTTGGATGATAAACACTCATCATCTCTCCTGTAGTCCCTGCTCATTTCACTTAACCCTA 

>*000203a-085.scf came from CONTIG 73 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
085.scf*(9>658) 

45 CGCTCTATACTAGGGATCCCCGGGCTGCAGAATTGGCACGAGGGGAGCTCCGCATCCACACCGGCCAG 
CCCAGATCCCGAGGTCTGACAGCGCCCGGCCCAGATCCACAAGCCTGCCAGGAGCCAGCCGAGAGCC 
AGCCGGCCGCGCGCTCCTACCCCAGCAGTCTCTGTCCTTCGGCCTGAGCCCCGCGTCCTTCCCGGGACC 
TCTGCCCCTCGGGCAGTGCTGCCACCCTGCCGGCCATGGAGACCCCGTCCCAGCGGCGCGCCACCCGC 
AGCGGNGCGCAGGCCAGCTCCACCCCGCTGCCACCCACCCGCATCACCCGGCTGCAGGAGAAGAAGA 

50 CCTACAGGAGCTCAATGACCGNCTGGCTGTCTACATCGACCGTGTGCGGGCGCTGGAAACGAAATGCA 
GTCTGCGCCTCGCACACTGATCTGAGAGGGGGCAGCCGGAGGGTCTGGCTTAAGCCCGCTCCAGCCGA 
CTGGGGAGCCGCCAGACCTGACCGTGGNCAGACGCGCCGCGCGCGGACGACAAGGGAAGAGTCAGG 
ACCAGCACGCATCAAAGAGGAACGAGGCCCAGCCGCTAGACGAGGCGTCACCAGAGCGGCGGCTGTT 
AGAAGCCGGGGGACGGACGGGGAGGCATGGGCCCGGGGCAAC 

55 
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>'000203a-086.scf came from CONTIG 74 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
086.scf'(48>633) 

GCACGAGGATGAATTTTCACTGGCCCTTCGGCATCTGGTTGTGCAAAGCCAATTCCTTCATTGC^ 
TGAACATGTTTGCCAGTGTCTTCTTCCTGATGGTGATAAGCCTGGACCGCTATATCTACTTGATCCACC 
5 CGGTCTTATCTCATCGGTACCGTACCCTCAGGAACTCT^ 

TTCACTAATGGGTGGGCCAGCTCTGTACTTCCGGGACACTCTGGAGTTGAATAACCACACTCTTTGCTA 
TAACAACTTCCATGAGCATGATGTGGACCTCAGGTTGNTGAGGCATCATGTTCTGACCTGGGAGAAAG 
TTATTGTTGGGTACCCTCTCCCTCTGCTAACAAGAGCATTTGCTACTTGGCCTCATCTCAAGAGAAG^ 
CGAGCACCTGTACTCAGAAGCCTCCTGACCACCCGGCGNGGNCATGCCTTNCGATTGCTGAATCCTAT 
10 CACTGTTACATTGGAACCACGACCACACATACTATTCACCAAGCTACAGCACACCCCTTCACGCCGNG 
TTCTCAAATGCTGACCCCCCTTACCCGATATAAAAG 



>'000203a-087.scf came from CONTIG 75 at offset 0; n E:\SEQUENCE\export\EST_db\000203a\000203a- 
087.scf'(46>645) 

15 GCACGAGGATTTAATATTGTGGAGGGTGGGGCTTCCAGGTGAATACAGTTGCTGGTTGCTGAGCCATG 
CCCAACTCTTTGCAACCCCATGGACTGCAGACCGCCAGGCTCCTCTGTCCATGGAATTGTCCAGGCAA 
GAATACTAGAGTGTGTTGCCACTCTCTTCTCCAGGGTATCTTCCGAATATAGGGATCAAACCTGGATCC 
CCTGGATTGCAGGCAGATTCTTTATCCTCTGAGCCACCAGGGAAGCTCCTAGTCACCCTAAAACCTCCA 
AATTCTTAAAAAAATTACCCTATCTACTTCCACCCCAGTCTTTCTCTCTTCT^ 

20 TTGCTTTTGGCTCTGCCACTGCATCACATCACCTCTTCCAGCCTGACTATGAGTCGCCTCAGACTCAGA 
GCAGTTCACTCACGAATCTTGGCTTGACCACATACTCTC 

ATTCGACATCTCCACCCGCGAGATCTCTTTGGACAGCCTTGTATAACATCTGTTATACCTTTTGTACGCT 
p ATTTGGGAAAAATAATTAAAAGGGGCTCCCCCAAAAAATTACGCAA 

t* 25 >'000203a-088.scf came from CONTIG 76 at offset 0; "E:\SEQUENCE\export\EST_db\000203a\000203 a- 

01 

^ >'000203a-089.scf came from CONTIG 77 at offset 0; M E:\SEQUENCE\export\EST_db\000203a\000203a- 

*F 30 089.scf'(l>428) 

W AGGTGGCGGCGCTCTTATTATGGATCCCCCGGGCTGCAGAATTCGCACGAGGGAGGCCTTTCGGCCGC 
s AGCCATGGCGCCCAGCCGGAATGGCATGATCCTGAAGCCCCACTTCCACAAGGACTGGCAGCGGCGC 
fj GTGGCCACGTGGTTCAACCAGCCGGCTCGCAAGATCCGTAGACGCAAGGCCCGGCAGGCCAAGGCGC 
m GCCGCATTGCCCCACGCCCCGCGTCCGGTCCTCTCCGGCCGGTGGTGAGATGCCCGACGGGTCAGTAC 



CP 

5 



088.scP(19>21) 
TAT 



35 CACACGAAGGTTCGTGCCGGCAGGGGCTTCAGCCTGGAGGAGCTAAGGGTGGCCGGCATCCACAAGA 
AGGTGCCCGGACCATTGNNGATCTCGTGGACCCGNAGCGCGGANCAAGTGCACGGAGTCCCTGCAGG 
CCACGTGCAGCGCTCAAGGAGTAN 

>'000203a-090.scf came from CONTIG 78 at offset 0; M E:\SEQUENCE\export\EST_db\000203a\000203a- 
40 090.scf(42>591) 

NAATTCGGCACGAGGGGAAGTGTATAATTTCCTGGCCACTGCAGGTGCCAAGTACGGCGTGGGCTTCT 
GGAGGCCTGGCTCTGGAATCATTCACCAGATCATTCTGGAAAACTATGCGTACCCTGGGGTTCTTCTGA 
TTGGCACTGATTCCCACACCCCTAATGGCGGTGGCCTGAGAGGCATCTGCATTGTAGTCGGAGGTGCT 
GATGCCGGGNACGTCATGACTGGGATCCCCTGGGAGTTGAAAGGGCCCCAGGTGATTGGGCGTGAAG 
45 CTGACAGGCTCCCTCTCTGGCTGGACCTCACCTAAGATGTGATCCTGAAGGTGCGGGTATCCTCACAGT 
GAAAGGTGGCACGGGCGCCATCGGGNAGTACCACGGGCCTGGAGTAACTCCATCTCTGCCCCGCATGC 
GACCTCTGCACATGGTGCAGAATCGGCCACACTTGTGTTCCCTACACACAGAGAANAATACTGACAGA 
CGGCGGCAATATGCACCTGTGAGATTAAGATACTGTACTGCTTGCTGCCTTTACAATTATATTACCTAG 
GCGA 

50 

>'000203a-091.scf came from CONTIG 79 at offset 0 ;" E:\SEQUENCE\export\EST_db\0002 03 a\000203 a- 
091.scf(41>338) 

TAATTCGGCACGAGGCCCCTTTCATCACCAACCCTGGGTATGACACTGGAAACGGTATTCATCTTCCCG 
GCACTTCTGGGCAGCAGCCCAGTCTTGGGCAACAAATGATCTTTGAGGAACATGGTTTTAGGCGAACC 
55 ACACCGCCCACCACGGCCACCCNCGTAAGGCATAAGCCAAGACCGTATCCGCCGAATGTAAATGAGG 
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AGATCCAAATTGTTCATGTCCCCAGAGGAGACGTAGACCATCATCTCTACCCTCACGTTGTGGGACTC 
AATCCAAATGCTTCTACAGGCCAAGA 

>*000203a-092.scf came from CONTIG 80 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
5 092,scf'(47>391) 

GCACGAGGCAGCCCGAGGACAGCCAGCAGGACCTGCCTGGGGAGCGCCACGCCCTCCTGGAGGAAGA 
GAACCGGGTGTGGCACCTGGTGCGGCCCACGGACGAGGTGGACGAAGGCAAGTCCAAGTGCGGCAGC 
GTGAAGGAGAAGGAGCGTACCAAGGCCATCACCGAGATCTACCTGACCCGCCTGCTGTCCGTCAAGG 
GCACGCTGCAGCAGTTCGTGGACAACTTCTTTCANNAGCGTGCTGCGCCCGGGAAACGCGTGCCACCG 
1 0 GGCGTCAAGTACTTCTtCGATTTTNCTGNACG AGCAGCAGAA AAGC ATG ACATTANAGATGN ANGACA 
CCNATTNC 

>'000203a-093.scf came from CONTIG 81 at offset 0; H E:\SEQUENCE\export\EST_db\000203a\000203a- 
093.scf*(44>356) 

15 CAAAAACCAGAAGTGACGGGAGGTGCTGCGCTCCCCTGCGTCGTGGCAAAGTCAGCTGGCCTCTTGTG 
TGTGCGTGTGTGCGTGTGAGGAGCCGAGTGTGGGTGTGTGGCGGGCGTGGGAGCAGCTTTCTCACATA 
GTGCCTTATACACGCTCTAAAGAAACCAGTCTTACATGTTAAGAACAACCAGTGTTACATTT^ 
TACCTTNCATTTCAGTAGCTTTGATGACCAGTTTTGCAGTTCATGGAGGAAATCA 
GGGGCTCCCCATGCCCGAGAGCCGACTGGTCNTGTGACG 

20 

>'000203a-094.scf came from CONTIG 82 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
^ 094.scf*(40>373) 

0 GGGTTTTTTTTTTTTTTTTT^ 

•M AAGTGTCTTCAAAAATTAACAAAACAAAAAAA^ 

CO 25 AAAGCTGCTCCAATTATAGCCTTTAAACAACATGTGAGCATCCTCCCTTTCCCTCCCCTTCAGTAAGTA 
SJ TATTCACAGCTTCAAGTCCTCTGTCCGAAGCACTCTCCACAGAGAGAAGTTAAGAGTCAATGCACCTTT 
fn CTGCAAAATTGTCTGAAAAGCTTTANNAAACAGTACGTCAAGGAAACTGCTTCGGNTC 

■ST " 

r >*000203a-095.scf came from CONTIG 83 at offset 0; "E:\SEQUENCE\export\EST_db\000203a\000203a- 

JTJ 30 095.scf(42>489) 

w CGACAGCCTAGAGGGCTTCGTGCTGTGTCACTCCATCGCTGGGGGAACAGGCTCTGGCCTGGGCTCCT 

]L ACCTCTTAGAACGGCTCAACGACAGGTACCCCAAGAAGCTGGTGCAGACATACTCAGTGTTTCCCAAC 

p CAGGATGAGATGAGCGATGTGGTGGTCCAGCCCTACAACTCACTGCTCACGCTCTAGAGGCTGACCCA 

CP NAACGCCGACTGTGTGGTGGTGCTGGACAACACTGCCCTGAACCGGATCGCCACAGACCGCCTGCACA 

Q 35 TCCAGAATCCCTCATTCTCCCANATCAACCAGCTGGTGTCCACCATCATGTCAGCCAGCACCACACCCT 

01 GCGCTACCCCGGCTACATGAAACACGACCTCATCGGCCTCATCGCCTCGCTTATTCCACGCCACGCTNC 
C3 ACTTNCTCTGACTGTTTCACCCCCTCCACAGNACAGCG 

>'000203a-096.scf came from CONTIG 84 at offset 0;"E:\SEQUENCE\export\EST_db\000203a\000203a- 
40 096.scf'(43>460) 

CATCAGGCTCGAGGGCTCTGTTGTGCGGACTGCTCCCCCTGGACCCTCTGGTTTCTCTGGGCCCTCTGA 
CCTCTTTGATCCTGCTGGTAAAGAAGGGCTTCGTGGGCCTCGTGGGGACCAAGGTCCAGTTGGTCGAA 
GTGGAGAGACAGGTGCCTCTGGCCCTCCTGGCTTTGTTGGTGAGAAGGGTCCCTCTGGAGAGCCTGGT 
ACTGCTGGGCCCTCTGGGACCCCAGCCCACAAGGCC1T1TTGTNGCTCCTGTTTTTCTGGGTCTCCCAG 
45 CTCTACAGTGAGCGCGACTACACGTGTCGTGATCTGTGGAGGGGTTGACACCTCTTTTCCTCGTTACAT 
ATAAAAATGTAAACCTGCCTTAACTGGACATAT^ 
ACAAA 

>'990729A-001.scf came from CONTIG 1 at offset 0;*'E:\SEQUENCE\export\EST_db\990729a\990729A- 
50 001.scf(56>557) 

GCACGAGGGGTGGTTTTGCTGTGTTAGCAGCAATGTCAATACAAGGTTCTGCAAATTTACAAACCCAA 
TGGAATATTGTTGGGGGAATTCAACAATTTGCCACAAGAAGA^ 

CTAAACCGGATGCAGGGTTTGCGGGTGCCATGCCCACAATGGCAAGTGTTAAACCTCTCCGCACTCGG 
GCCGTTGTGAATCATCCACATTATGAAGATGCGGGTTTAAGAGCCAGAACAAAATAGTATTTCGATGA 
55 TAAACGGAAGCAGTGAGAAAGGAGGAGACTGTAAAGTACAGTGAATTTTCATTTGGAGAATGGGGGT 
AAAAAATACAAGCGGATGCAGAGCGGAATTGGGATGGGAAACCTGTATGCGGAAATCCCTTTCAACC 
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TTTAAGAGGCAAACCCCTCCCCGATTCCAACAAGGACAAAACTAAAAATAGAGGACGCGCTCAAAAA 
CCCAAAGGGTTCTTTGTTTAACTGCTGTT 

>'990729A-008.scf came from CONTIG 2 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 
5 008.scf'(315>902) 

GAGGTTGGGGTGTGGTGTTGGGTGGGTAGGTGGTTGTGTTATGTGTGTTGTGGTGTGGTGTTGTTGTTG 
GTGGGTGTTGGTTGTGGTGTGAGCTTGTGGTTGTGTCGGTGTTGTGTGGTGTTCTGGTCTGTGTTGTCGT 
CTTGTTGTTTCTTTGTTTTGTTTTTCm 
GTTTCGTTCGTTTTCTTATTTCTTTATGTCTTATCTTTG 
10 ATTCCTTATATATATATGTTACTCTTCTTTTC 
CTATATCTTAGCTTCTTCTATTT^ 
TTTTCTATTCACTTTTTTGTTTATCTCTTCACTT^ 
TTCTTCTCTTCTCATTCTTGTTGTCGTATC 
AATAATTTATTTAAT 

15 

>'990729A-028.scf came from CONTIG 2 at offset 149;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

028.scf'(291>388) 

GGTTGTTTTGTTTTTTGTTTTT^ 

Trrrill4Ul"lTATTTTTTTATTT 

20 

>'990729A-012.scf came from CONTIG 2 at offset 234;" E:\SEQUENCE\export\EST_db\990729a\990729A- 
^ 012.scf'(576>659) 

*f TTATATTTCTTTTATTCATCTTTTTTATTATT^ 
^ TTAATCCTCTT 

us 25 

Nf >'990729A-002.scf came from CONTIG 2 at offset 430;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

01 002.scf'(249>314) 

1^ ATTCTATTTCTTTTTTATATCTCTTCCTTCCTTTGTGT^ 

hi 30 >*990729A-003.scf came from CONTIG 3 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 
^ 003.scf'(48>272) 

jU TTGGAATTAGGAACGAGGGGGGGGCTGATTCCGCAGGACGCCGCCGTCGGGGCCTTCGTATTGGTGGT 
GGCGAGAGGGCCGGCCGCCGAGGACAGGCCGTGGCGGGTCGAGGCACTCCCCAGGAGAGCAACATTC 
Hi ATAGGGTGGGTTGGATAGACGGGGTACCCGGCCCTGACCGATATACATGGCCGTTGTGGGACATTATT 
O 35 TCACTGTTGGAGGGCCCTTCCA 

y 5 

S >'990729A-004.scf came from CONTIG 4 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

}4. 004,scf'(62>70) 
TTTTTTTTT 

40 

>*990729A-005.scf came from CONTIG 5 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

005. scf'(51>589) 

CTGCCAAGGAGGGCAAGACATACAGGTGGTAAGGTGATGCCCGCTGTACCTTCTTCACCAAGGTCCGG 
AGATGACAGATACCACTCCAAGAGCGCACACAGGAGGGCCAAAGCCCCACAAGTGGCCCGCACTGCG 

45 TCCAAGAGCCTTTGCGCAACGCGCTCCTCACCTGGGCCCAGCACCCTGCGCATCCACCTAGGCGTGCA 
AGCCCTACCACTGGGTCCTACTGTGATAAGAGCCTTTCGACAGCTCTCCCACCTCCAACAGCACACCA 
AAAANCACACAAGCGACAAACCCTCAAGGGCCCACATCTGGGGTGGAATGGGTTCACTCAATCTCCA 
CCCCCAACCACCACGCCAGGCAAAAGGGCAAGCTCAAGGGCCCACTGCTCCGGGCCCCCGGCCCGCC 
CCTGCGACCCCCCTCGCCATGCCTCACCGCCAGCCGCTGTGGGGAGGGGGGGGCGCCCCCGGACTACT 

50 ATGAGAATACAACACAGGGGGGGCGGGGGCACTGCCCCAGGAGAGCCCCATCGGGGATTTTTTGGG 

>'990729A-006.scf came from CONTIG 6 at offset 0 ; "E:\SEQUENCE\export\EST_db\99 072 9a\99 0729 A- 

006. scf'(57>631) 

GCACGAGGGTTTCCTGGCATCCTCAGGTGTACTGGNGATCCTGTGTCTATATTGCTCCCTCACTGAAAC 
55 TTCCAATAGCTGCCCTGTAGGCTGCAAACTCAGATGCCCGTGTGGGCAAGTGATGGAGATCAGTGAAT 
ATCTGGGTACTAAAAAAAAAAAGCACCATAAAAACTAGA 
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GTTTTTAAAAACTGGAAAGA 

CCTGACCTCAGGTAGTGAACAATCTATGTGCCTGACACACAGGTGCTGGGGCGAGGCTGNGAGTGAG 
AGAAAGGCCCCTCCTCTCCTGGGTGGATGCCAGATCTACAGACCTGAGCCCACAGGAGCCACACCAGG 
GCAAGNAATACTGAAACATCTGCAAGACCAGATGTCAGNNTGTTTTAAGAAAGCCTGAATCAG 
5 CTGTGAATTCATTTTTGCAATGGGATTACAGCAGAAATCCACTTTTT 
AAAAAAAAAAAACTGAGGGGCCCGACCTATN 

>'990729A-007.scf came from CONTIG 7 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 
007.scf'(57>619) 

10 GCACGAGGCTAAAGCCATGCCTCCTCCTGCAGAACCAGATTCTCTCTCTTTGACCTTCCCCCTCCTGTT 
TTCCCCAATGTTTAAAATGTTTGGATGGTTTGTTGTTCTGCCTGGGGTCAAGGTC 
AACGAATACATTAACGGAGCTAAACACAGACATTTT^ 

AGCTCTCACGGCCTCTTGCTCACCCATGAATGGTCCCGTTTTCCTCTTGCCGCGTGCACCTCCACCCA^ 
GTCTTGGGGGCACATGGGTGGAACACTTGATCTGCTCGCGTCTGCCTTCAACACACATTGCATCTTCAG 
15 ATTTTCTACTTTTCTGTGTCAAAACT^ 

GGGCTGNCAGGGGGCATGCCTAGNGGCCCCGAGAGGACAAGGGGAGAACAGCACGGATGTGGCAGG 
TGCTCTAGGCTGAGATCAGGGGGAGAGACGCGATCACAGCAGACGCGATACGATCTTGTCGGGCGGA 
CGCACAGAACGAGCGN 

20 >'990729A-009.scf came from CONTIG 8 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 
009.scf'(50>328) 

TGAAAACTTCGCTGTTCTATGCTTGGATCTTTGGGAGGGTCAAGTCTGGGCACCATACTTTGACAATCT 

0 TCCTCATCACCAACGATGGAAGCGGATGCTGGGGGAGTTTGGCAACGGGACGTGGGNGTGTTACAAA 
*P GGCAGCAGAAAAGCAAATGAAGGACAAGCAGGGAGAAGAGCAAAGGCTACATGGAGGGAGGAGGA 
03 25 GGAGAAAAAAGGCGAGGGAGAGGAAGAGGCAGACAAAGATGATACGAAGACAAGGATGAGGATGA 
%J GAGATAGAGAGAA 

£p 

U >'990729A-010.scf came from CONTIG 9 at offset 0; "E:\SEQUENCE\export\EST_db\990729a\990729A- 

V 010.scf'(56>610) 

i; a 30 GCACGAGGGTTTATTGTTGCATTCTCCCTTAGCGTTGTCCTGCTCAGGGTCAGGGCCTAGCTACAGATT 
* GGGCITCCAGAATrGTAATAACTGTTTTTTAAAGTCAGACCTTGGCAAG 
L ACATGCCCITGACTTTTTAATAAACATCTCTTTCTAAGGAGATGCA 

y AGACTCTGGCCTACCTATAATAATGTCTGGGAAACAGGCTAAACTTAAGGCCATGGTCCACTCTTACTT 

0 1 CAGAGAGGGAGCTCAGATTGTGACATTACTGTTTCCTTTCTGGCCTTTTCTCCTGGATAGAAGGAAG^ 
Q 35 TTGGAAATAGTTTGAGTAGTGGTTGGTTCATATTACCTC^ 

111 CATATTAGGCAGGGCCCCCTGATGAGATGAGGGGGCTAGGCTACAGNGCCTGAGGGAAGACTATTTG 
P GTTGAGGAGAGATCTCCTACAAAGNGAGGGGTAGAACCTCCTTCTACTATCTCTTACACAGATCGTCf 
ll ATCCCA 

40 >'990729A-01 1 .scf came from CONTIG 10 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 
011.scf'(46>647) 
TAGGAATTTTTTTTTTTTTT^ 

CAAGCCAGTACACAGTTTCAGGACACTGCTTTAAGTACAATGAAAACTTGATATACAAAAATGAAAGA 
GGAAATAGCAGAAATAAAGCTCGATTTTTTTAAAAAGTTGAAGTAACCTGA 

45 GAGTCTTACATCAATTCATAAATGCCTTAA^ 

TTCCCAAAGAGTCATTTCGAACTGATCAGCTCCAGATAAGAAATTCCTGGCAGTGGCTACTCTGGGAT 
TCGGCACTCACTCATACTGTACAGACTGGTATAGTTCAATCCATGGCATTTGA1TTTTATTCAAATTCC 
AANAAGGTAAATACCTTTTTGGTAAGNTCAATAGGAGGCCCACACCACTACCAAAGAGTCCTG 
GCCACTATATATTAAAGGTCTAAGACCATTTTGGCTTAGGCCCATGTACAATGTGGGGAAAGACTCAT 

50 NANACTCGTACTTAAATCTTTGTAGATGCAAAGGCCCTAAGCTNCCAGAAACGNT 

>'990729A-013.scf came from CONTIG 11 at offset 0; "E:\SEQUENCE\export\EST_db\990729a\990729A- 
013.scf'(55>549) 

GCACGAGGTGAAAGGTTAATGGTTTGGCACATAGTTATTTGCATTTTAAAA 
55 GATGTTTAGGTGTGGGATTTAGGGGACAAGGAACCGGTTTCTT^ 

AACAGCTTATTCA'rilT"rGCCAGCCCTTCTGGACATCCCACACCCACCCATCTTTGCTAGGCTTAAAAG 
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ACTGAGCTATCCCCAGTGGCTGGCTGGCCTTGGGATTGGCTGCAACCTTGTTAGAACCACACAGGTTC 
CATCCTCACCTAGCCGCCTGTTACTTCAGGCGAGGGGACAAAGACCGCCGCAGGACAGAGTAAAAGA 
CTCAGCTTCAGGACCCTTGGTTCCCCTTACCTAAACCCTAATCTACCCCTTCTTTTTCCTG 
ACACTCTTTTTTAGAGCGACACCAATATAAGCTCTATGCTAAAGGAGAGAAAGAGGCTGGGCGACm 
5 ATTCCCACCAACAGTA 

>'990729A-014.scf came from CONTIG 12 at offset 0; M E:\SEQUENCE\export\EST_db\990729a\990729A- 

014. scf'(49>564) 

TGCTGCGGCAGCCACAAGAGGGCTCGGGCCTGGGAGCATCCCTGAATGAGAGCAGCCTGCAGGACAT 
10 CATTCTGGAAACAGTGCCCGGGGGAGCCAGGACCCCAGGAGGAGGCTGAAGAGGAAGGTGGGGGCG 
GTGAGGGCATAGCCCTCCCGGCCTCTCAGGGCACGTCGAGCCCTATCATCCACGTCGTGAACCAGACC 
AACGCCCAGGGCGAGCGGGAGGTTCGTCTATTACGTGCTGTTCGAAGCCCCGGGAGAGCCCCCACCCG 
CCTCTGAGCCCCCCTCGGGGGCGTCATGGGAGAGCTTCAGGAGCAGCGGAAGACCAGAAGTCCAGAT 
GGTGTGAAGCTGCAGGCCCCACCCTTGTACCNCAGCCTGGAGCTGAGCCGCTGTGGCAGCGCCTAGGG 
15 CAGCCTGTCACGATGCTTAGAGGAGCTGGAGACGGTGCACCTGAGCATGCGCACTACAGCGAGACGT 
CTTTTGCATCACTCTTGTGGCGAAGTTGTTTGAGGGGACCGNGGG 

>'990729A-015.scf came from CONTIG 13 at offset 0 ; 'T:\SEQUENCE\export\EST_db\990729a\990729A- 

015. scf'(47>430) 

20 TCGAGTTTTTTTTTTTTTTT^ 

CTCACCTGCTTCATCCCCTTTCCTGCTTGGGAGGGAGGGCTCCTTGGTATGCAGAGCCACAAAGTGGGC 
GATCCAAGGGGAGATGCTCCTGGTGACTTCCCCACGGACCTTGCTACTGGCCTTGGCTCCTCACTGGTA 
3 GTCGGCACCTTGGACTCAAACCTCATCTGCCCTTGGTCTTGCCTACTGGCAACTCTGGTTAGAGGGCTT 
■B GGCCCAGCTGCTGGCCCTTTCACCCCAGAAGTCTGTGCAGCCTTGTGCCCAGCCAGGCCTACTTGAGC 
33 25 ACAAGCATGGCCTCCGTGCCGTCCTTGGCGNGCAGGTAG 



m >'990729A-020.scf came from CONTIG 14 at offset 0; "E:\SEQUENCE\export\EST_db\990729a\990729A- 

^ 020.scf*(362>694) 

Iff TTGGTGTTTTGAGTTCGTGTGTCTCTCTTTGTC^ 
~!~ 30 TTTTTTTTTTTTCTTTT^ 

CTCTCATTTTCTTTTTCTTTTCTITTTT 
L AATTCCACTTCTCTTCTTTTCTCCTCTACTTTCACTTGTTATAATGCTTCTCC 
y AACTAGGATGAATATAATTCTCACCCATCTTTTCCTCCGA 

□ 35 >'990729A-03 1 .scf came from CONTIG 14 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

CP 031.scf"(45>126) 

p TTGGGTTTTTTTTTTTTTTT^ 

y* TTTATGG 

40 >'990729A-016.scf came from CONTIG 14 at offset 83; "E:\SEQUENCE\export\EST_db\990729a\990729A- 

016. scf'(443>608) 

TTCTTCTGTCTTTCTTCTTTTTTTTTTT^ 

TTTTTCTATTTCTTTTTCT^^ 

TTGTTGTmTmTGT 

45 

>'990729A-017.scf came from CONTIG 15 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

017. scf'(46>592) 

TGGCTGGCTTCATGATTCCTTAAAAAGGCCCCCACCACAGAGGGAGGACAAGAAGGCGGCTGAGAAG 
AAACGGGGAGGACAAAGACCAAGAAGAAGCACGGACAGGGAAGTCCAGGCGCCCGGGACGAGGAGG 

50 AGGGAAGACAATGAGGGTGGCGAGTGGGAGAGAGTCCGAGGTGGCGGGCCCCTCGTTAAGGAAAAG 
CCAAAAATGTGTTGCCAAGGGAACTGAGATCACCCATGCTGTTGTCATCAAGAAACTGAATGAGATCC 
TACGGCACGAGGAAGAAAGGAACTGATCGTGCAGCCAGATGAGCTGTGGGCTGCGGGTCAGTTGCCT 
TGAAAACACCTAGAGAGGGCGCATCGCAAGATAAGTTCACATCATTGC1TTTTTTACTACACCCCACCT 
GCTCGACATGAGACGGAGTGCAGAAGAGTTGACTGCTCATGAGTGTGGCATCTGTTGCAACCTACTCT 

55 TGTGAGAGAATATGGAAAGGAGACGCTACCAACACCCGGGTCGGCTGCTTTACTGGGACGAGTAGAT 
TCCAAAGCG 
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>'990729A-018.scf came from CONTIG 16 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

018. scf'(55>562) 

GCACGAGGGTTTGTGGAAAATAACTCCTTCACTTCAGCAAAATGTTGTCATGGAAAGGGTGTTG^ 
5 CCGTGTCTGGAGACTTGATGAGTCTTGGTGCTATCAATTACAGTGTGAGTTTGGGCAAGGCACAGGTT 
GCCCTAGATTTATTGCTTCATTTCTAAAGAGAGGATTGTAATGCCTGACCTGCCTACCTCACAGGGCTA 
TTGAGGGGATCCAGNGAGACAGGATACACGTAAATGTGATTTTGTAAGATGAAAAGTATTGGACGGG 
GGAAAGAATTTAAGCCATAGATTTTAGACTATTTTTCAAATG 
TTTCCTGGCTTACCAACCTCATAGAGAGAGACAATGAATTCA 
10 TATGTTCTTGTCAAGGGCCCGTGCTCTGCGCGCTACATTTCTCCTCAGCAGCGACTGCCACACACTGCG 
AGGAGGGAAAAGAAGAGGNGACAAGATGAGA 

>'990729A-019.scf came from CONTIG 17 at offset 0; H E:\SEQUENCE\export\EST_db\990729a\990729A- 

019. scf'(49>570) 

15 GTGAGGATCTCGTCTCTGCGCCTTGAGCCATGCCGTCCAAGGCCCTCTGCAGTCGGTGCAAGTCTTCGG 
ACGTAAGAAGACGGCCACAGCCGTGGCGCACTGCAAACGAGGTAACGGCCTCATCAAGGTGAACGGA 
CGACCCCTGGAGATGATCGAACCGCGCACGCTGCAATACAAGCTACTGGAACCTGTTCTGCTCCTGGG 
CAAGGAGCGATTTGCTGGTGTGGACATCCGCGTCCGAGGAAGGTGGTGGTCACGTCGCCCAGATTTAC 
CCATCCGCCAGTCCATCTCCAAGCCTTGGTGCCTATTACCAGAATAGGGGATGAGGCTTGCAGAAGAG 
20 ATCAAAGACTCCTATCCAGATGACCGACCTGCTGTAGCCGATCCCGCGCTGCGATCAAAGTTGGAGGC 
CGNGCCCGGCCGCTCCAAAATCTCCGTAGCCGGCTGAAGCACGTNCCTTCACACTTTATAAGTTTGGA 
„ TTAGTTTAGAAAAAAAAAAAAAAAAAATGGGGGGCCGACCCATGCT 

£ >'990729A-02 1 .scf came from CONTIG 1 8 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

W 25 021.scf'(46>562) 

H TGGTTTTTTTTTTTTAGTTTGGTTGGTTTTGGT^ 

01 GCAGACTTTACTCATTTAAAGAGTTAACAGTTCAGAGATTTTAAATATATTCACAGAATTGACCATCAC 
Li CACAGATTTTTAACATTTTCAACACCCCCAAAAGAAAGGCGCTACCTTGTAGCAGTTACTCCTCAGA 
~JZ TTCCCCAACCCCCCAACTACAGGCAACCACTAAACCACATTCTGTGTCTGACTGGCCAACTGGGGACA 
I ■ i 30 TGACTATAATGGGAGATTATGTGGCCGTGTGTGCGAACCAGCTCAGGGCTTAAGGAGCAGGAAGCAA 
7 AGGAAAGGCTGGATGTTGCCGCAGAGACGAAGCCGAGGCAGGAGCTCGGGTGGGGAGGCCAGGCAG 
jjL, AGGAGCAGGAGCGCGTCTCTACCAATCTNGCTCAGAGACAGTAGGCTGGGCGCGGCCCGGGCTTTCAC 
it CTCTCGCTATCAAGGCGGACACATCCACAAAAAACCGCG 

W 

S3 35 >»990729A-022.scf came from CONTIG 1 9 at offset 0; M E:\SEQUENCE\export\EST_db\990729a\990729A- 
01 022.scf'(197>625) 

O ACTAGGGGAGAAAACGGGCACAACGCTGTAATAAGGCAATTGGGATGACTTTTATCCCCCCCCAAAA 
M=. GGGGGGAAGGGGGGAGTCCGCCCCCCCGGGGAACGGGGAACAGAGGGAGGCAGCGGGGGGTCTCTG 

GTGGTGCTTTCGTGCCAGCACCCCCTATCCGGGCGCGGGGGTAAGGGGAGTCCCCCCAGGAGACCCCA 
40 AAAAAAGAATTTTTTCTGAACCTTT^ 

TCCACCACAAGAGACGGAGGGGGGATATGCTGGGGGGGGCCGGCAGAGGAGGTTGGCCCCCGGGGC 

AGACCTGCAAGGCGGGCGCGGCGCCGAGGAACAAAGCGGCCCGCCCCCCCTCCTGGCCGGGCCTCCC 

CCCGCCTGGGGGGGGGGGGGCCACGT 

45 >'990729A-023.scf came from CONTIG 20 at offset 0; M E:\SEQUENCE\export\EST_db\990729a\990729A- 
023.scf'(48>557) 

CGCGAGCCCCAGGACCTGTGTGCAGTAGCCGCGCATCCCGAGCCGGACCACGTCGGAGTTCCTCTGGA 
CCCAAGACATCAGAAGCCATGTCGAAGCACCACAGCGACGCCGGGACGGCCTTCATTCAGACTCAGC 
AGCTGCACGCAGCCATGGCCGACACATTCCTGGAGCACATGTGCCGCCTGGACATCGACTCACCGCCC 
50 ATTACGGCCCGAAACACCGGCATCATCTGTACCATCGGCCCAGCTTCAGAGCAGTGGAGACATTGAAG 
GAGATGATTAAGTCTGGATGTATGTGCTCGTTGAACTTTCTCATGAACCACGGTACACGCAAGACCAT 
AAGATGACGTGAGGCCGAGGCTTGCTCAACCCTTCTTTCGGCGGGCGGGCCTGACACTAGACGAGATC 
GACTGGTCACAGGCGCGCCGTGGGGGGCGAGAGGAGCCACGAACACTGCAGCTACTGAAGGGCGACT 
CGGCGACCAACATGAGGGGGGGCGAGATACGAGAGC 

55 
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>'990729A-024.scf came from CONTIG 21 at offset 0; M E:\SEQUENCE\export\EST_db\990729a\990729A- 

024. scf'(101>231) 

CGCGGGTTGGGTGTGCTGGTGGCTTGGTTTTTTCTGCTGATTGTCTTGCT 
TTGTGTTTGG'11"14TTGTATGTTGGTGTTGTTGTGTGGCTATTATGGTGTGTGTGGGTGTA 

5 

>'990729A-025.scf came from CONTIG 22 at offset 0 ; "E:\SEQUENCE\export\EST_db\990729a\99072 9 A- 

025. scf'(31>550) 

GTCCCCCGGGCTGTTTGGTAGAACCTTTATTTTGTGGTGAATAATCCTATAAT^ 
TTTTGTTTATTATTTTCTATTAAAAAATTGTCAGACCT^ 
10 GTTGGCAAGTCArmTATGTGTGGGGGAATTTGGCAAATAAATTTTAGG 

CTTGGACTTTTTATCAGGGAGAACATGTCAGGATAAAATTTAAAACTAAATO 

CGGTGAAACAATGAATAATATAGGGTGGGGGGCTCTATTTTCTTATTTCTGTTGTATGACAGGACTGG 
ATCGCTTTGTGTTTTTAAATATTAAAAGATAGGGGGTTGCCACTTCTGGTG 

CCGGGCAGCCGATTGGGGGAGGAGCAAAAAATGATACTATTTGTGTGGGGCAGGGCTGGTGGGACAG 
1 5 GAACATTTTTGTGTGTGGGTGTTTATTTTTTTAGGGAGAG 

>'990729A-026.scf came from CONTIG 23 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

026. scf'(44>536) 

TTTGTGAGTCTCATTTTAAGTGGCCTTGATATTTAAAACTATTCCTGCCACC 
20 CTTTTTCCTCGTGTCTCTTCCTGCATGCTGCTTTATTTGCTTCTTCCCCACCACCCTG 

TTAAAAATGAAAGGGGTAAACTAGTGGGGTTGTGGAGATTAACATAAAGCACTGATTTAACTT ^ 
^ GTAAACTGAAAGATAAATCCTGACTGCCTACTATCCAATGTCAGTTAACCGCGTCCTCCCCTTCATTT^ 
*f CTCAGTCCCCTAAAGCTTCTGTCCCGGATTCCTTCATTTC 

CGCTTTGCTCCTTCCTGTCTNCATGAGTTGATGAAATGGAAGATTAATTGCATGCACTAGGTTGGAGGG 
CD 25 GGTGNGGTNTGTCTTTCTACTAAGGTATAGCCATCACTTCCTAGATAAATACTACCTAAATTGATGTCT 
SI CATTTG 
fn 

U > , 990729A-030.scf came from CONTIG 23 at offset 0; "E:\SEQUENCE\export\EST_db\990729a\990729A- 

^ 030.scf*(45>376) 

tH 30 TTGGTGAGTGTCATTTTAAGTGGCCTTGATATTTAAAACTATTCCTGCCACCAATTCT^ 
w CTTTTTCCTCCTGTGTCITGCTGCATGCTGGTTTATTTG 

L TTGAAAAAGGAAAGGGGTAAACTAGCGGGGTTGCGGAGATGAACATAAAGGACTGATGTAACTTGCT 
y AAGAAAACTGAAAGATAAAACCTGACTGCCTACTATGCAACGGCAGTTAACCGCGTCCTCCCCTTCAT 
S 1 TTGCTCAGGCCCCTAAAGCGCTGCCCCGGATTCCTTCTTTGCTCTTGACTTCACTTG 

— J J 

CP >'990729A-027.scf came from CONTIG 24 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

O 027.scf'(54>547) 

U GCACGAGGATCTTGCTGCTTATATGTACCTGTGCTTATATCCGATCCTTGGCACCCAGCCTCCTGGACA 
GAAATAAAACTGGGTTGTTGGGTATATTTTGGAAGTGTGCCAGAATTGGTGAACGGAAGAGTCCGTAT 
40 GTTGCAGTGTGCTGTATCGTGATGGCCTTCAGCATCCTTTTCATACAGTAGCTTGGAAGAACGCCAGAA 
TTCCAGGCGCTATCAGATTTAAATATGACAAAAAAGGACGATCTGCCGAAAATAGAGGAAAGAATGG 
TTAACCCTTTATCTCTCAAATTGA^ 

TTATAAAAATTAGAGTAACATTAATACCGAGTGAAATGGNCTGAACATCACCCACACTNCGCTCATAT 
ACATTTGCTTGTCATCTTTGGCTGATCAG 
45 CCCTTCTGGATGAAG 

>'990729A-029.scf came from CONTIG 25 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 
029.scf'(55>468) 

GCACGAGGCTGGGCTGTGCAAAGCTGGGTTTGCAGGAGATGACGCCCCCCGCGCCGTCTTTTCTTTCA 
50 TTGTGGGGCGGCCTCGTGACCAAGGGGGTGATGGGGGGAATGGGGCAAAAAGACAGGTATGGGGGA 
GATGAAAATCAAAAGAAGGGGGGGGATCTTACTCTCAAATACCCCATTGAACACCGCATAATTACTAA 
CTGGGGTGACAGGGAGAAAAACTGGCACCACTCCTTCTACAATGAGCTGCGGGGGGCCCCGAGAACA 
CCCCACCTGTCACAAAGCCCCCCTGAACCCCAGGCAACAAGAGAAAGACCAAAACAAGTTGAAACTC 
AACACCCGCAGGACGCGGCCTCAACTGGCTTCCTCTTTGCTTGGCGACAACGCAGGGCCGGATTAGGA 
55 GGGGACCACA 
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>'990729A-032.scf came from CONTIG 26 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

032. scf'(58>61) 
TTGC 

5 >'990729A-033.scf came from CONTIG 27 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

033. scf(54>518) 

GCACGAGGGTGGAGTCCCACTGCTGTGCCTCGGATGTGAAGCTCAAGCTGTACGACCGGAGTCTGGAG 
TCAAACCCGGAGCAGCTGCAGGCCATGAAGCACATCGTTATGGGCACCACCCGCCCCGCCCCCTACAT 
CATCTTTGGGCCTCCGGGGACAGGCAAGACTGTCACCCTAGTGGAAGCCATCAAGCAGGTGGTGAAGC 
1 0 ACTTGCCCAAAGCCCACATCCTGGCCTGCGCTCCGTCCAACTCAGGGGCTG ACCTCCTCTGTCAGGCCT 
CCGGGTCACTTACCCACTCCATCTACGNCCTCTGGCGCCCACAGGATATCCCCTGGCCCTGAGACTCAG 
CCCTGTGTTACTGGAGCAAAGAGGGATTTGTTTTTCITC 
CTCTCCTGCAGCGTGGCTCAGCACTTCCTCATCCTCCACCTCTTTCGCAGCGGC 

1 5 >'990729A-034.scf came from CONTIG 28 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

034. scf'(46>481) 

TGGAATTCGGCACGAGGGCGAGAGGAGGGGGCTGGGCCGTGGGGAGCCCCGCGGAATGGGGCACCGT 
GGGCTACITCTGCTGATGCTGTTAGGCGGGTTCCTCTGGGACGCATTCACCGGCTGACGCTGACGGGG 
GAGAAGCGAGCAGATATCCAACTGAACAGCrTTGGTTTCTACACCAACGGCTCCGTGGAGGTGAATCT 
20 GAGCGCTCCTGAGGCTAGGCCGCCAGGATACAGAAGAGAAGGCCCCGCTGTGGGGGTCAGGCTGACC 
CGGTGAGATCTGCAGCATTCGCTCCTATCAATCGGGACTCATGAGTGGCTCTACGGAAAACAGAGCAG 

^ CCCTGGTCTTACTCACAAACAAGGATTGGAGCCAGTCGAAAGATGGGAGCAAAAAATATTCTCTTGCT 

u GGCTCCTCGCATCACCTCAACAGGCTCCGA 

■ f 5 * 

00 25 >'990729A-035.scf came from CONTIG 29 at offset 0; ,, E:\SEQUENCE\export\EST_db\990729a\990729A- 

SJ 035.scf'(49>380) 

CP GGGGTGGGAGCAGGAGGCACGCGGGGTGTGAGGCCACGCATGAGCGGACGCTAACCCCCACCCCAGC 

U CGCAAAGAGTCTACATGTTTAGGGTCTAGACATGTTCAGCTTTGTGGACCTCCGGCTCCTGCTCCTCTT 

£ AGCGGCCACCGCCCTCCTGGCCCTGCTGGCAAAGAAGGCAGCAAAGGCCCCCGCGGTGAGACTGGCC 

yj 30 CCGCTGGGCGTCCCGNGGAAGTCGGCCCCCCTGGTCCCCCTGGCCCCGCGGGGAGAAAGGGAGCCCCT 
GGGCTGACGGACCTGCTGAGCTCCTGCACTCCTGACCTCAGGTATTGCGGACACGAGGGGG 

s 

U >'990729A-036.scf came from CONTIG 30 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

«j 036.scf'(55>461) 

O 35 GCACGAGGGACTGACAATGATCrrATCAATATTCTTGGACCCTTTITATCATCI^ 

CP CAAAACACAACTTTTATCACAATCCAGAACTGACACCAACAAAAATATTAAAACAAAACACCCCTTGA 

Q GAAACAAAATGAACGAAAATTTATTTACCTCTTTTATTACCCCTGTGATTGTAGGTCTGCCTCTCGTGA 

fa CCCTCATCGGACTATTCGCAAGCCTACTATTTCCACATCAAACCGACTAGAAGGCATCGCTTTGTACCC 
TCCACATGAATACTCTACTTGTATAAAACAATATGAGTATCACAATCTTAGGACAAACAGACATTATA 

40 TTATATC1TGTCCTTTTGGGAGCACAAACTACTAGCCTTACCCCCTCTTCCACCACACACACAT 

>'990729A-037.scf came from CONTIG 31 .at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

037. scf(55>532) 

GCACGAGGGCCCTCGGCCCATTTCGAGTTCAGACAGCGACAGTGATAAATCCACAGAAGACCCCCCA 
45 ATGGGTGAGCCTCACCATCACCCAACCCCTCCAATAGAGTGAGCGAAGCTGCCATCCTTCCCAGCATA 
ACTCCCACCTAGCCCITCATTTGCCCATAATATATGAGAGCTAGAAGGGCCCTTAGGAAGCCTGTCATT 
CAATCCCCTCACTTTATAGATGGGGAAACTGAAGCCCAGAGCCACTAACCCAACCAGATTCCCATCCG 
GGGGCCCITCATTTATCACTTCACCTTTrCTCrTCrCATTCrCC 

GTCCTAAGGCTAGTAACTGCCAAGGGAAGTGCAAGGGGGGGGCAGGGCTGTGGGCGCTGGGGTGCAC 
50 ACGCGCCAGAGTGGCTTGCTGGTGAGGGTGAGGAATTTCAGCCAGACGGAAAGCCAGCTTGAGACCC 
CT 

>'990729A-038.scf came from CONTIG 32 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

038. scf'(49>243) 
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GTATGAAGTAAGGTTTTAGTTGGTTCAAA^ 

ACACTCTGGGGTGTGGGAAGGTGGGGAAGGAAGGGAAGGAGAGGGCCGCCTGCCGGGGTTGTGTGTT 
TGAAGCTGATCTCCCGAGCGGCCCCGTGGCGCCTGGCCTGCGTTTTGTGTGAGTTGAAAG 

5 >*990729A-039.scf came from CONTIG 33 at offset 0; n E:\SEQUENCE\export\EST_db\990729a\990729A- 

039. scf'(l>603) 

CCGGGCGGCGGGCGCTCTATAACTATTGGGTCCCCCGGGCTG1"1"1"1"1"1'1"1CGGCACGAAGATGATGTTG 
AATGGTGTTGTGTGAGACCTACAAGACCTTTTATTAACTAACACCCAAAAAAGTCGTGCT^ 
GGGGACGGAATACAAAAGGAGGAAGGAAAGAAACACCTGGGGGAATGGGCGGATTGGGCCTTAGAG 
10 GAGGGGGTGAAGCAGGGGTTGGGGGTTTGTGAGTTTTGTCAAAGGAACGCACTGGTCGTAGCCAAC^ 
CCCCCCCTTCCAACAACACAGGAGATGACTGTACACATGGACATCACCTGATGGCCAACACTGAAATC 
AGATTGTTTTITTTCTTTGCAGGCAAGGAGGG 

GAGATGTGGCGAACACATGTACTCCCTTTGGCAATTCACACTCAAATGAAGATGTGGGGAAACCACCA 
CCCCTGCGGGGTGCCCTCCTTAATCCTTTTGCTCTCATTGGAGGTAATTGGCTTTAGGCTGGTCCGT^ 
1 5 CGGGGCGGCGACCTTGTGGGGTCGTGCTTGCTTGTTCGGCCCGCCCCCCCCGCCAAAC 

>*990729A-040.scf came from CONTIG 34 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

040. scf'(39>122) 

CGGGCTGCAGGAAACCGGCATACGAGGGTTGAAGTTGTATTGGTGTCTTTTGTAGACAATAC^ 
20 TGTTTTTATTATTTAT 

>'990729A-041.scf came from CONTIG 35 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 
Q 041.scf'(48>56) 
%P TTTTTTGGC 
S3 25 

M >*990729A-042.scf came from CONTIG 36 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

m 042.scf'(46>511) 

LV TGGTTTTTITCAGTTAAAAAG 

J™ ATAAAATACAAAACAAAACAACCCAAATCTT^ 

^ 30 AGACCAGAGTCCCGTCAAAAGGATAAAGGGCACCTGGAAAGGGGGGGGGCAAGGGGCTGGGTCCCTT 
- CCCCAAGGACACTGCTTTTTGTGATGAGAACAACTGAAAAA 
^ CTGAGACAGTTTACACCACCTGGGCCTGGAATTTTT^ 

U TCTGTGTGAGGAGAAAGGGATGACCCCGCAGCCCCAGGCCCTGGGCGGGGGGGGGGGGGCACGGGA 
01 GAGGCCCAAACAACAGTGCTCGGCAGCAGAACCCAACCACCTACAACGCCCCACCGCT 

U 35 

CP >'990729A-043.scf came from CONTIG 37 at offset 0; M E:\SEQUENCE\export\EST_db\990729a\990729A- 

Q 043.scf'(55>565) 

GCACGAGGCTTGCCCGCCACCCGTGCGCCCAGTCCGAGAGGCCAGCCCAGTTCTCCCGGTCCTCACTG 
CCCGCCGGCCGGCCCGTCCCCCACTGCAACCATGGACGCCATCAAGAAGAAGATGCAGATGTTAAAA 

40 CTGGACAAGGAGAATGCCATCGACCGCGCAGAGCAGGCTGAGGCCGACAAGAAGCAAGCTGAGGAC 
CGCTGCAAGCAGCTGGAAGAGGAGCAGCAGGCCCTCCAAAAAAGCTAAAAGGACGGAGACGAGNGG 
AAAAGATTCTGATCAGGAAGGATGCCAGAGAAACTGAGCAGCTGAGAAGAAGCACTGTGCTGAGCAG 
AGGGCCTCCTGACCGGCATCACTGGAGAGAGAGCTGACGGCCAGAGCTCTGCTCAGCCGAGAGCGGG 
GAGTGAAAGAGTGAGAAGGAGAAGATGAGTCATGAACGACTTGAGAGAGAAAAGAGTGAGAAGCAT 

45 GAGAGCACCATGCGGATCGACGAATGGAGGGCGAACGGATCGAG 

>'990729A-044.scf came from CONTIG 38 at offset 0; M E:\SEQUENCE\export\EST_db\990729a\990729A- 
044.scf'(49>550) 

CCAAGGACGCCTTATGACTCCGTTTACTAAATGTACCACTCAGACCTGCAGGCCTTGCTTGGGGTGGG 
50 ACCTTGATACTGGAGTTTTGGTTATTAATCCTTCCTCCTCTGACCCTAAATTCAGAA 

TCCAGTCAGGGAATGGAAGGAAATCTCACCACGAAAGGCTTAAGTAAACTCTTAAAAAGCAGTTGTAT 
TGAGGTATTTTTTTAAGTGCACAATTTGATAAGTTTTGAC 

ACATAGGTGTATCTCTCACTGCCGNACGTTACTGCTGAAGACGTCGTTTGCTATTACTCTCTCAGAATC 
TGAGCACTGNAGATCAGAGACTGATTACAGGGCCCTATGACCTGTCCTATCTTCTAAGACCGCGAGAG 
55 CCACAGACTACAGCTCTGAAGAGATAACGGCCAAAGACTTGTACGAAACAACAGCTTCTCAGACTTTA 
TATGGTGATAGACGAGACGAGAA 
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>'990729A-045.scf came from CONTIG 39 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

045. scf(55>561) 

GCACGAGGCTTATCTCCAGGTGCGTACGGGAGCTGAGGTGGGCGAAACTTCGAGGGGTGAGGAGAGG 
5 GTGCCGGGATCCAGGTGTGAGAGAGGGGTGGGCGTGAAGGCGAAAAGAACGGGCCCGCCCCTTTCCG 
GCCTGGAAAGTAGTTTCTGTGGGTCCCTGGGAACGTCGGAATACCAGATCTCGATCCGTGGGGGCGGG 
GTCCCTGGGGGAACTTGAGCGCCCCCTTCTGGGAACCGGCGGGTCTGTTCGCAGGGACTGCTGTTGGG 
GCCTGATTGGTTAGACAGACGTTCCCCGAAGCCACGGGAAGCCCTACCCGCGGGGCGTGGGTGGGGG 
ATCCCTACTTAGTACTCCTGCCTCTCCTGCATCGCAGCCCCTCCCTAGTGCATTGTCCCTGTCCGGGCCA 
1 0 TNAGACATGCACCACCACGCGGCGCTCTGTTGAGAAGGAAGG ACCTCGTCTCAGCTTGCTGGG AGAAC 
CGAGCCCTTGCTCGCCACAACGGAAAAGAGAG 

>'990729A-046.scf came from CONTIG 40 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

046. scf"(55>533) 

15 GCACGAGGCTGACATCGGCCTCCTGCAGAGCCTCCAGAACTTGGCCGTCACGGCCAACCGGATCGAGG 
CGCTGCCACCCGAGCTCTTCCAGGGCCGGAAGCTGGGGGCCCTGCACCTGGGCAACAACGTGCTGCAG 
CCGCTGCCCTCGCGGGTGGGCGAGCTGACCAGCCTGACCCAGATCGAGCTGCGTGGCAACCGACTGGA 
GTGCCTGCCTGTGGAGCTGGGCGAGTGCCCGCTGCTCAGCGCAGTGGCCTGGTGGTGGAGGAGGACCT 
GTTAACACCCTGCCCCTGAGTGAAGAGCGCTCTGGAGGTGACAGGAGCAGCCTGAGTCCATGCATGAG 

20 CACGGTGCCCTGGGGGCGCCGCACCGACCCCAGCAGCCTGACCCGAACCAGAGCGACGACACCAGCA 
CCTGCAGAGGCGCGGGCTGNCGACAAGACGACTGAGGTGCCCTTTTCTGGATAGCCCCAGCGGCGCG 
AGGAA 

O 

*P >'990729A-047.scf came from CONTIG 41 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

03 25 047.scf(55>544) 

N GCACGAGGCTCGCTCCGGTGTCCCCGCGCCAGAGACACAGCAGCGCTCCCTCTGCCCACACCCACCGC 
CTI GCCCTCGCGCTCGCCTCrCCTTCCGGAGCCAGTCCGTGCTACCGCAGTCGCCCAGCCCACCACCACCCT 
U CTGCAGCCATGTCCACCAGGTCCGTGTCCTCGTCCTCCTACCGCAGGATGTTCGGCGGCCCCGGCACCG 
j; CAGGCGGCCGAGCTCCACCCGGGCTACGTGACCACATCCACCCGCACCTACAGGCGGGCAGGCGCTG 
r 30 GCCCACCCCGCCGCACCTTACACCTGTCCCGGTGGCGGGTCGCCAGCGCTCTGCCGGCGCTGGGGGGG 
GTGCGGCGGCGGTGTGAGACCGGGGACTGCTGTGGCAGCCTCACACGATCAGACACCGACCACAGAG 
GAGCGAGACCAGACCGTCCACACCGCAGGCGCTCGACAAAACAACGTGCGACGAGGCTAGGCAGCAG 
GGCGGGACTTCAGAG 



yj 

3 

■=3 



D 35 >*990729A-048.scf came from CONTIG 42 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 
01 048.scf(46>593) 

□ TGGAATTCGGCACGAGGCACCAACCGATTCGACCAGTTATTTGACGACGAATCGGACCCCTTCGAGGT 
U GTTGAAGGCAGCAGAGAACAAGAAAAAAGAAGCCGGCGGGGGCGGCGTTGGGGGCCCTGGGGCTAA 
GAGCGCAGCTCAGGCCGCAGCTCAGACCAACTCCAATGCGGCGGGCAAACAGCTGGGTAAAGAGTCC 
40 CAGAAAGACCGCAAGAATCCGCTGCCCCCCAGCGTCGGCGTGGTTGACAAGAAGGAGGAGACGCAGC 
CGCCTGGGCGCTGAAGAAAGAGGAATAAGACGTGTTGGAAGAGACCTGATCAACAACTTCGGGTGAA 
GGGAAGATAATGAAGGAGACCGAAGGCGACCACCTGTGAAAGAGATTCGAAAGCCATTGAGAAAGG 
TNGAGGAGAGATTTCCGTGATGACGATrTTGCCGCCTTCCGAGCCGGTGGTCTGGAGGGCGGGAGCCG 
GACGGGAGGGCGGAGAGCTTGTCTCGGCAACGGATTGTAGCTGGGAGGGGACGCCGAGCGGGCAAGG 
45 GGGGGATGAACC 

>'990729A-049.scf came from CONTIG 43 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 
049.scf(49>505) 

TCTTGCTGCCGGATCTGGCTTCCGTGGGGACCCTCCCTTGATGAATATGGCCGTCCTTTGCTTATTATCA 
50 AGGATCAAGACCGCAAGTCTCGATTTATGGGACTTGAGGGCCTCAAGTCTCATATAATGGCAGCAAAG 
GCTGTGGGAAATACAATGAAAACATCGCTTGGACCAAATGGGCTTGATAAGATGATGGTGGATAAAG 
ATGGAGACGCGACCGTGACCAATGACGGCGCCACCATCTTAAGCCTGAGGACGGTGACCCCAGACGG 
CAGCTGAGGCTGAACTGCCAAATCCAGATGTGAGAGGGAGAGGACCACAGAGGGTTGGCTGCTGCGC 
CTGGGGAGAGCGAGAGAGCTGGCCGGGATGACCCACGAGGCCGCGATACAACGCGGCGCTGCTTGAA 
55 ACCGACAATANGACGGGCTGAGACGAAAACGTGCCCCTCAAGCAGACCGCT 
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>'990729A-050.scf came from CONTIG 44 at offset 0; "E:\SEQUENCE\export\EST_db\990729a\990729A- 

050. scf'(46>198) 

TTGGGTTTACATCTCCCCACATTTCATACCAGTATTC 

ACTTCAAACCATTACCCTTGGATTGGGACTTAGCCTTTAGCTGTGCACACGGAGAAAATTCGCGCCAC 
5 ATTTGGGCCTCCACAC 

>'990729A-051.scf came from CONTIG 45 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

051. scf(45>193) 
TTTGAATTXXiGCACGAGGCT 

10 CAACTAGGGTTAGCCCACATAAATATGCTACCAATAAATGAGAACGCTTAATGGCTTATTACATGCTA 
TGTATGTGCTT 

>'990729A-052.scf came from CONTIG 46 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

052. scf'(45>513) 

15 TTGGTTITTCCTTACTTGGAGATCTTC^ 

GAGCGTTGCTTTCCAGAGCCCACGAACAGTGCTGGCCCGATCTTGGGCTCTGGCTGCCCCATCCGCGT 
GGAGCCCTTGCAGGAAGCCCCGGCGAGCAGAGGAGCCGCGCCTGGGTCCCAGCAGCGCTCACTAGTC 
TGTCACTTGGCCCGGNGCGGGCTCGTCGTCATCTTCTTATGGCCAGGATGTACTGACTAAATCTGGTTA 
GCAAATCAGACCTCCTCCCTTCAGAGCATACAGGTCATCTCCTCAGCTTCCTCCACCGAGCTCGTGGGA 

20 GGGGCGGACCCCGGGGCTTGAGGGGAGGGGGAGCTGCCTCCTGGGAGCTGAGCCCTCCAGACAAACC 
TTCTTCTCCTCGCATGCAACAGGCAGACCCGCTTATCGTCATCACTTCAAAAGAAGAGC 

^2 > , 990729A-053.scf came from CONTIG 47 at offset 0; "E:\SEQUENCE\export\EST_db\990729a\990729A- 

^ 053.scf(56>573) 

*9 25 GCACGAGGAGAGAACTAGTCTCGAGTTTTTTTTT^ 

M CATCATTTGTTCTAATGCTTCTTGTTGGCAGCTGCCACCTGTCCAGCGATTCTGTCCAGATCTCTCTGTC 
Cfl CCTGAGGCGTCAGTTTGCGGCCCCCATCTTGGTCCTT^ 

H= GGACCCGCCGGGCCACGCTCTTGGAGCCTCTGCTGAAGTGGGTGGGCATGACGCCGTTCCTCTGGCGC 
£ CCCCCATAGATCTTGGTCATGGAGCCAACCCCACGCCACCCCGGGGTACAGGGGCCGNNGGCCGGGA 
y 30 GCGCTCGGGTGTAGACCAGTCTCANGTAGGGAGCAGTTTTTATGCTGGCCGCTGACGCGTCCACCATC 
I*" AGGACTTCAGCTCCCGACTTTTGGGAAGCTGCAAGCTTGACACTCTGCTGTGAATCTTAGGCTCTGCCT 
]L CAGGCCGGGGTCCGTGTAACACGAACGGGGACGTCCGC 

Hi >'990729A-054.scf came from CONTIG 48 at offset 0; "E:\SEQUENCE\export\EST_db\990729a\990729A- 

^ 35 054.scf(56>577) 

U» GCACGAGGGATTCAAAAAGTAATAAGCAACCTTTTGAA 
O GTTTTGATATTTAAGAACTGTTGATCATCTAAA 
I- TTAAAATTTGAGAATATCCATCAAAAATTC^ 

GAATAAGCATGTTGTGCACCTGGAACCAACATAGGGCTGTAGGTCAATTATACTTTCAAAAAAAAAAA 
40 GTTCTTGCCTTCCTTATTCTCAA 

GAAGATGGACCCTGCCCAGCCCTTGCTTTGAGCCCCTCCCTCCTTCTTCCTCAGCTTCCTGAGACGCTA 

TATGAATGACCACACNCACAGAAAAACACTGGTTTTCCTTAAGGTAGTTCCGGGGGGGGGGAGGCCC 

AGACCAGAGGCCGGACAANACAGAAATGGAGAAGACGNTTC 

45 >'990729A-055.scf came from CONTIG 49 at offset 0; M E:\SEQUENCE\export\EST_db\990729a\990729A- 

055. scf'(56>534) 

GCACGAGGCAAGTCTCTACATTTGTTTCTCAGGCAGGTTC^ 
ATTGACCCTTCAGATTAGTCAATCCAAGTTACTGACATT^ 
GTTGGCGAGTAGGCTTTTCATATTTTTATAC^ 
50 AATGTGCTCATCGACATTTACTAGCACAAACTT^ 

CCATATTATTCTCTTATCGCAAGACTTAGTGAGAAAGAGAAAGCAGTTCTGACCATCGGAAAGGCCTG 
CCAGCTGCTTTGATTATAGGGGCTGCCGGTCCAGGACGNTGGCACAAACCCACACACACAGAGACAG 
GCCTCGGATGGAGAAGGANAAAGACAACAAAACAATACATTGTTAGGCTACAGGAAGGAAACTACGC 

55 >'990729A-056.scf came from CONTIG 50 at offset 0; M E:\SEQUENCE\export\EST_db\990729a\990729A- 

056. scf'(56>450) 
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GCACGAGGCTTCACCGTCTCTGCCATGCACGGGAAACATGGGACCAAAAAGAACGAGACGTTATCAT 
GAGGGAGTTCCGCTCTGGCTCTAGCAGAGTATTGATTACCACTGACCTACTGGCCAGAGGTATTGATG 
TACAGCAAGTTTCCTTAGTCATCAACTATGACCT^ 

GGGCGTGGCGGGACGTTTCGGCCGTAGGGTGTGGCTATTAACATGGTGACAGAGAGGACAGAGGACT 
5 CTCGAGACTCGAAACCTCTACACACCTCCTTGGGGAATGCCCTCATGTTGCTGCCTCTCTGGGGGGGCT 
GTTGGCTCCTACCACAGCCGGCTGAAACCTGGGGGGCGAGGCGCAGGGANGGGGGA 

>'990729A-057.scf came from CONTIG 51 at offset 0; H E:\SEQUENCE\export\EST_db\990729a\990729A- 

057. scf'(56>460) 

10 GCACGAGGATTGATCAGAGCATTGAGCAATACAATTTAATTCACTCCCCCTCCCTTTCCCCCTCT 
AAGATTTGGAATTTTTTTTTT^ 

CCAAAATAAAAATTGAAAAATAAAAACCATGAACATTTGCAAAAAAAAAAAAAAAAAA 
GGGGCCCGGTACCCAATTCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGACGCTTACAACGTC 
GAGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCCATCCCCCTTTCGCCAGCTGGG 
15 CGAATAGCGAAGAGGCCCGCCCGACCGCCCTCCCACAGCTGGCAGCCGATGGGAAGGCAATGGGG 

>'990729A-058.scf came from CONTIG 52 at offset 0; n E:\SEQUENCE\export\EST_db\990729a\990729A- 

058. scf'(56>590) 

GCACGAGGATCAGCCGCTCGGTGACCGTCACAGGGCCTACCTGATGCAGAAGATGAACCTGTCGCTCA 
20 ACGATGCCTACGACTTTGTCAAGAGGAAAAAGTCCAACATC 

CTGCTGGACTTCGAGCGGACGCTGGGGCTGAGCAGCCCGTGTGACAACCACACCCCCAGCGAGCAGCT 
^ CTATTTCTCCACACCTACCAACCACAACCTGTTCCCACTCAACACGCTCGAGTCCACGTGAGGCCGGG 
y GGCACTGGGCGATGGGCTAGCCCCTCCCGGGCCCCCACAGGGCCCGCCGGCAGGGCCCCAGCCTGCC 
^ GCCTCTGGCCCGAGGACCCAGACTCACCGTGCCGGGTGAGCTCCCTCAGGTCCCACACCGGCCTGCAC 
C5 25 GGCAGACTTTCGAGGGCCGAGCGACAGACACAGGCTTGGAGTCCTGGGCCTCTCTGNCCAGACCTCTT 
M CTGTGAGCTCAGCGNTGCTGTTTTTAAGACACCACGACGGTTACTTTACTTGCAGAACCC 
fll 

M >'990729A-059.scf came from CONTIG 53 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

> 059.scf*(46>550) 

j£j 30 TTGGTGCAGCGCCTCTCGTCTTGCAGGCTCTCCTAGCTTTCGCCTTTTCGCTTCCGGAAACATGGGCCTC 
V " CGGTGTGGCTGTCTCTGATGGGGATCATCAAAGTGTTCAACGACATGAAAGTGCGTAAGTCGAGGACA 
™ CCAGAGGAAGTGAAGAAGCGCAGGAAGGCGGTGCTCTTCTGCCTGAGTGAGGACTTGAAGATTTTTAT 
2 CCTGGAGGGGGGCATGGTGATCCTGGGGGGTGTCGTGGGCCAGACGGTGACGACCCCTTTGCCCCCTT 
j£J GTCAAGATGCTCCAGACAGGGCTGCCGCTCGCCCTTATGTGCACCTAGAACCCAGAAGCGGAGGGGG 
P 35 CCTGTGTCTTCTCTGGCCCCGCGGGCCCCCCTAGACAATGACTTGCGCTCCAGACGCTTATAGAGCTGC 
Cfl GGGTCAACTGATTACAGCCACGCTCAGGGGGCAACCCTCCCCTCCGAAACCGGGCACCTCCTTTCCGC 
Q GGAGCCTGGGCCCCCACCCTCTGGCTG 

>'990729A-060.scf came from CONTIG 54 at offset 0 ;" E:\SEQUENCE\export\EST_db\99 07 29a\99 0729 A- 
40 060.scf*(30>644) 

CGGATCCCCCGGCCTGCAGGAATTCGGCACGAGGGTTTTCATGACCTGCTATCGCAGCTGGATGATCA 
ATACAGTCGCTTTTCTTTGGAGAATAATTTTTTATTGCAACATAACATAAG 

TCAGGATAATTTTCAGGAAGACCCAATACAGATGTCTATGATCATCTGTAACTGTCTGAAGGAGGAAA 
GAAAGATCTTGGATCATGCCCAGAGAATCAGCCAGGCGCAGTCTGGGAATATCCAGAGCACTGTAAT 

45 GTTAGACAAACAGAAGGAGCTTGACAGCAAAGGCAGAAATGTGAAAGACAAAGTTATGAGTATTGAA 
CATGAAATCAAGACTCTAGAAGACTTGCAAGATGAATATGACTTTAAATGCAAAACCTTGCAG 
AGAACATGAAACCAATGGCGTGGCAAAGAAGCACCAGAAACAAGAACAGCCGTTACTCCACAAGATG 
TCCTAATGCTGGACAATGGAGAAAGGAGTTGTCCCAAAAAATAGAGTGGTGAATGCCACTGACTACCC 
AGAGCCCGATTATGATGACTGGGGGGGGAACGGGACAGCGAGGCGGTTGGGGGCCCCACGCTGCCGT 

50 TAATGT 

> , 990729A-061.scf came from CONTIG 55 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 
061.scf(47>604) 
TGGTTTTTTTTTTTTTTT^ 
55 AAACACTAGGAACTAATTCACAACTCTTTCTACCCTCT^^ 

TGCATATCAGGAGAAATTAAGCTTTTTACAGAACAGGTTGGAAGAGAAAACTATAGGTGATAATT^ 
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AAGAATTTAAGAATATATTTTCCATAAAAACAACAAATGAGAACCTCTTACATAAAAT^ 

TGCTAAATATATTAGGAAAACAAACATATTTTGGACATTGTTATACATGCCTATAAAANGA 

CTGTTAAAAAACTAATAAAATGCTACT^ 

ATATGGCTCTGAATATTTATGACACAAACTATTCACGAACAGACGGGATCATTGAGATGAGCAAATTA 
5 AATTATTCCCGGAAAAAACCTCAGTTTCATTTTCCTATTAATAAGT^ 
ATAAAAAG 

>'990729A-062.scf came from CONTIG 56 at offset 0; "E:\SEQUENCE\export\EST_db\990729a\990729A- 

062. scf'(50>470) 

10 GGAGAGTCGGTGGGATCTCTTTACGGCCTCTGGACfGGAGGCCGAGCCCCCGCCCGCGGCCGAGCCCC 
GCGCCCGGCGTCTCCGGCGGGGTGCTCTCCGCAGTTTCCTGGCTTGGAAGCCATGGGAACATGGCGAG 
GCAGCGGTGGTTTAACGGGAAGGACGGAGACTGTTAGCCTGTGAACGAAAGCGAGAGTGAGCCGCCT 
CACGCTCCGGACCAAGAGTGATCTTGAACTTGTGGCTGCTACTAGATTTTTGCCCACACCTCCTCGTAT 
GCTGCGGCTTCTCCATGGAGTGGGGCCAGGGTGACCGGGGACTTGCCGCAAGTCAGACGGCTGCAGGT 

15 CACAGCAGTCCAGNCTGTCCACCTTTGAGCGCGGGCGCATGTCCTTCCCACCCCGAGACCCCGCTGGC 
TTGACCCAAAACG 

>'990729A-063.scf came from CONTIG 57 at offset 0; H E:\SEQUENCE\export\EST_db\990729a\990729A- 

063. scf'(47>374) 

20 TCTGGTTCGTGTTTTTTTTT^ 

ATTTGGGAGAGATTTGTAAAAACCAGGCCAGCCCAGGGCACTGAGATACTGGGACAGGGTATTTCCCA 
_ TGAGCATTCCTTGGTGGGGGTCAGGCCGTAGCTCTGGCTCCATTCGGTTTGGTGGGCTGTTGCCTCGCC 
Q CCCCTTTGCTGCCCTGTAGAACACACGGGGGGGACTGGGGGCGGGCAATGGATCCCCTTGCCGGTCCT 
01 TGCGCCCGGCTTCTGGGGTCCTCAGCTGACCTCCCTCGTTTCGTTTCGGGGG 
03 25 

Q >'990729A-064.scf came from CONTIG 58 at offset 0; "E:\SEQUENCE\export\EST_db\990729a\990729A- 

m 064.scf*(51>548) 

GGACTGTGGAGAAGGGCAAGGACCCCAAGGGCCCCGGAGGGTGAGGAGTCGGAGGAGGAGTGGGCT 
% CCAGTAGAGAAAATCAAGTGCCCCCCCATCGGGATGGAGTCACACCGCATTGAGGACAACCAGATCC 

30 GGGCCTCCTCCATGCTGCGCCACGGCCTGGGTGCACAGCGAGGCCGGGTCAACATGCAGGCTGGCGAC 
w ACTGAGGACGACTACTACGATGGGGCGTGGTGTGCTGAGGATGACTCCCAACCCAGGGATAGAGGGG 

ACACGAGAAGACCACAATTCACAGCGCCACACCAGGCCGGACTCCGCATCATGACACTTGGACCCCTC 
O TCGGGGCTCACACGACGCAGCGGGGGATGACACACGCTACAGAAAGCTTCAGGGACGGATAGACCGC 
CP CGGCGACGACTCCGGCGNAGGCCGTCATCCACACCTCCCGAAGAGCGGCGCGCGAGGCGGGGCCGGC 
□ 35 CTGCCGTCACGCGAGGGGACCGGCCGCT 

m 

f i >'990729A-065.scf came from CONTIG 59 at offset 0; M E:\SEQUENCE\export\EST_db\990729a\990729A- 

lI 065.scf'(48>589) 

TAGGCAACTCTATCAAACGCTTACTAATTGGAAGCCTCTTCGCAGGATACATCATTTCCAACAATAT^ 
40 CTCCAACAACAATTCCCCAAATAACTATGCCCTACTACCTAAAAACAACAGGCCTAATTGTTACAATC 
CTAGGCTTCATCTTAGCCCTAGAAATCAGTAATATAACTAAAAATCTAAAATATCACTACCCCTCAAA 
CGCCTTCAAGTTCTCAACCTTGCTAGGGTATTTCCCCACAATTATACATCGCCTAGCTCCATACATAAA 
TTTATCAATAGCCAAAAATCAGCATCCTGCCTCTAGACCTATCTGACTGGAGCCATCCTACCAAAACC 
ATCTCACTCGCCCAATAAAAGCTGTACCTGGNCACAAGCAAAAGACTGATCAACTTATTCCrrCCTTCT 
45 ATCACATCCTATAGATATCTATTATTACAGAGTATTCATATACCACACACATAAAAGACACCATACAT 
ACTACAGAGCTACTGTAAGCGAGTCTTGCCTTACTAAGACAGATCCGTTATAATACATCCTAN 

>'990729A-066.scf came from CONTIG 60 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 

066. scf*(44>143) 

50 TTTTTTTGCCAGCCACTTCTACCGGCAGATT^ 
CCAGTCTCTTCTCTGTGCCTTTCTTCCTGAC 

>'990729A-067.scf came from CONTIG 61 at offset 0; n E:\SEQUENCE\export\EST_db\990729a\990729A- 

067. scf'(49>55) 
55 ATGAATT 
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>'990729A-068.scf came from CONTIG 62 at offset 0; ,, E:\SEQUENCE\export\EST_db\990729a\990729A- 
068.scf'(57>391) 

GGGCACGAGGCGGTTGTTAACCTGGGGTATGTTGGTTTCGTGGAG 

CTGGTGGCCAGAGCTGAAATGGAACTTATTGAAAAGTAAGGTGTAAGCTTAGATGGAAAGAAGATCT 
5 TGGTAATAGGAGCCCATGGGTCTTTGGAAAGCCACCCTACATTGTGTGTTCCAGAGAAAAGGGACCAT 
GACAATGAGCTACCAGTGGAAAACACCTCAGCTGCAAGACAAGCTACAGGAGGCTGGTCTTGAGGTC 
TTGGGCTCACCCAAGCCAGAAGAGATCCCCTTTCTTGGTTCAACGGGAACTACTGTTTAAACTC 

>*990729A-069.scf came from CONTIG 62 at offset 2;"E:\SEQUENCE\export\EST_db\990729a\990729A- 
10 069.scf'(59>496) 

GCACGAGGCGGATGTCAACCTGGGGAAGTTGGTCCGAGGAGATGCCCATGAGTGTTTTATTTCACCTG 
TGGCCAGAGCTGTAATCGAACTTCTTGAAAAGTCAGGTGTCAGCTTAGATGGAAAGAAGATCTTGGTA 
ATAGGAGCCCATGGGTCTTTGGAAGCCACCCTACAATGTCTGTTCCAGAGAAAAGGGTCCATGACAAT 
GAGCTCCCAGTGGAAAACACCTCAGCTTCAAGGCAAGCTACAGGAGGCTGATATTGTGGTCTTGGGCT 
15 CACCCAAGCCAGAAGAGATCCNCCTTTCTTGGATTCAACCGGG 

ACTTTCTATCAGGGAAGGCTGCATGCATTTCTTCTGGCGTCCATGGTATTAGCCCCATCGCCAAGATGT 
GGNTCTCCTTGCTGCTGCTCTGCGAATA 

>'990729A-070.scf came from CONTIG 63 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 
20 070.scf*(55>274) 

GGGCACGAGGCGTG1TUU41"1111TU"IT4U41GTACTGCTCAACTTGGTACTTATGAAATGATCATTACC 
n TAATGGTCCACTAAATTTACATATTCAGGAAATTATATATAGAATACTGCAAAAACACAGTAGAAGA 

TGAAGGTGGCCCGGTTCAGCTCATGAAATCCCTTCACTCCCAAGCATGTTGTCCTTTGAACTCCAAAGT 
^ GAACTGGCTGGAC 
^ 25 

% >'990729A-07 1 .scf came from CONTIG 64 at offset 0;*'E:\SEQUENCE\export\EST_db\990729a\990729A- 

W 1 071.scf"(54>478) 

M= CAAAGAGCTGCCCCCATCCGAGTTCCTGCAAGTGGGCCGAGGGCCACGTGGTCTGGGGGCTGAACGTG 
^ GTCGCTCCCCCAGCGGGGGCGGGCCGGTGCAGGGCCGACCGGGGTTCACCAAGGATCGGCCCGGGTC 
ill 30 AGTGGATCGGCACCCGCTGGGCCGAGGCACCACGTGGTCCGGGGCTTGATGCTGGTCCAACCTACCTA 
~~ GACATGACTTTCATCCTTGTGCGGGGAGCAGGGACCTGTCCGCGGGGGATCCACACGCTGGGCCCGGG 
fj AGTTCGACATTTACCGAGAGGTGGGCGGGGAGCCTGTGCCCTGTGCCAGGGACGATTCCAGCAACGGC 
S TTCCCCGTGCCCAGCATGGGCCCAGCCCCCACGNGCACCCCACCAGAACCCAAAACCGATCTGCGTNC 
TCACGCTGACCCGAGACC 



y 35 

U 3 



>'990729A-072.scf came from CONTIG 65 at offset 0;"E:\SEQUENCE\export\EST_db\990729a\990729A- 
072.scf(54>526) 

TCTCGCGAGATCCGCCTCCTCAATACCAAGCGCCTGTGTGTGGCAGAGCCGGGGTGAGACGAAGAGAC 
AATCCTTCCCAGCCGCCAGGATAATCAAGAGTTTTGGCCGGACCTTCGAGCACACACCGAGATAGTGA 
40 GGAGCCAGACGAAAAGCACAGACTATGGCGGCTGAAACGGATTAATAAGGAACTTAGTGATTGGGCC 
CGCGACCCTCCAGCACAATGTTCTGCAGGTCCAGGGGGGATGATATGTTTCATTGGCAAGCCACAATT 
TGGGACCTAAGACAGCCCATATAGGCGGTGTATTCTTTTGACATTCATTTCCTACGACACCCCTCAACC 
CTAGNTGCATGACAACAGAATTANATCCAATATAACGNAAGGCGCATTGTCTGAATTCAGACCAGTGT 
TCCTGTTACATTTAAGTCTTTTCATTGTTATGTTGGACCAACCAAGACCCTAGGCGGATGC 

45 

>'990809A-089.scf came from CONTIG 1 at offset 0; ,, C:\export\EG_DB\990809a\990809A-089.scf '(60>576) 
GCACGAGGCAGAGAGTCATAAAAGGTTTTrAGCAGAGGAGTAGTCTTTTTAGAACAA 
GTAGTATATGGAAATGGGAGCAGATACAGATTTAGGCAAGGAGGCCAGAAGACGATCTCAACAGTAG 
TAACACTGATAAGAGGTATTGGTGGTCTAGATTAGAGTAAAATGCAAAACTAAGGTTAGATCTATTAA 
50 AATACATGACTCAAAGGAAAAATTGAAGACCTAAAATTGGCTTC^ 

AAAAAAACTCGGGGGGGGCCCCGGACCCAATTGGCTCTAGTGAGTCGTATACAATCACTGGCCGCCGT 
TTACACGGGGNGACTGGAAAACCTGCGTACCCACTTATTGCCTGCAGCACATCCCTTCGCCGCGNCGT 
ATAGGAAGAGCCCGCCGTCGCCCTTCACAGTGGCAGCGATGGGATGGAGATGTAGGTATTTTGTAAAT 
GCGTTATTTGTTATAGTCTTTTTACAATGCGACGCAATCTTTA 
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>'990809A-065.scf came from CONTIG 2 at offset 0; "C:\export\EG_DB\990809a\990809A-065. scf '(5 6>544) 
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TTTATTTAAACCTAATTCCCCCCTTTTTGCCCTTTAAAGAGCCAATA 
TTTTTTTTITITC 

TGCTCCTTCCGGGCATCTCAGGGACITCGCTGCTCTTTTTTCCTAGGA^ 

AAGACTCTCGGGGCCCGGGATTCCTCGGGGCCGCCCGGCCAGCCGGCGCCCGCCAGTGCCTCCGCCGC 
5 CCACGCGAGTCTGCTCGACAGAGGCGGAGCGTGGCCGAGCTCAGGCTGCAGCTGCGGCAGATGCGAC 
AGCTCCAGTACGGCGGCGTCCCCGGGNCGGNGNCCCTGACCGGGCTCTCCCCACCGCTGCCTCCGCAC 
CCCGCCCACACATGTGCGGTGGCTGCTTGCGCATCTTGTACGATGATGAGGCGGGGCAGGCGGCCACC 
GGCTCTCCTA 

10 >'990809A-017.scf came from CONTIG 3 at offset 0; M C:\export\EG_DB\990809a\990809A-017.scf '(451>525) 
AAATATATATAT1T1T1T1T1T1T1T1T1T1T1T1T 

>'990809A-043.scf came from CONTIG 3 at offset 32;'*C:\export\EG_DB\990809a\990809A-043.scf *(50>572) 
TGGTlTlTlTlTlTTITITnriT 

GTTTTAAAAATGAAAAAAAGAAGAAAGATGAACACAATATAAATTTGAATTGTAAAATAGGAC 
TCAAGAAGTGGGGAAGCAGAAGGGGGAAAGGAGGGATGGTTGCCAAAAGATTGAAGGGGCGCTGGG 
GCCTGTGGGGGGAATGACGTGTGGGGGGCAGCACATACCTTTCCATATAAGGACAAAAGGGGTTGAT 
CCGTCTCATTTTTTTTTGTTAAGAAAAGAGGGGGGGGGG^ 
TCTTTCTTGGTTTCTTGACCCCCTTTTCAAACAGAGAAGGCGGGATTCACG 

GGAAGAGAAGAATCCGACTGAGGGGGGGGCAGAACTGGAGGTAAGGCTAGGAAGAAGGGAGAGATG 
AAAGAAATAAAGTCACACCGCCAGCGGGGGACGGGAACCGCACCAGA 

> , 990809A-061.scf came from CONTIG 4 at offset 0;"C:\export\EG_DB\990809a\990809A-061.scf '(319>477) 
CACCACCTCAACATCTTTTTTCTT^ 
CTTTAGGATGTGTGGGTGTTTTTTTTT^ 
, TTTTCTTCCCATCCT 

>'990809A-095.scf came from CONTIG 5 at offset 0; "C:\export\EG J)B\990809a\990809A-095.scf'(62>53 5) 
GCACGAGGCTGCCCTCTGGTCTGCCTCAGATCCAAGATGTCCAGTCCCCTGGAGCAGGCGCTGGCTGT 
GATGGTCGCCACCTTCCACAAGTACTCTGGCCAAGAGGGCGACAAGTTCAAGCTGAGTAAGGGGGAG 
ATGAAGGAACTTCTGCACAAGGAGCTGCCCAGCTTTGTGGGGGAGAAGGTGGATGAGGAGGGCCTGA 
AGAAGCTGATGGGTGATCTGGATGAGAACAGAGACCAGCAGGGGGACTTCCAGGAGTACGCCGTCTT 
CCTGCCCTCACACGATCATGTGCAATGATTTTTTTCAGGGCTCCCCAGCACGGGCCTGATGCAAGCTTG 
GGCTCCCTGCTTGGGTCTTTCGCCCAGAAGACTCTTC^ 
AGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

>'990809A-056.scf came from CONTIG 6 at offset 0; "C:\export\EG_DB\990809a\990809A-056.scf '(53>609) 
TGGGTTTTTTTTTTTTT^^ 

ATATTTCTCCATGCCTGATGATTTGATATAAAAATCAAACCCATCATACTTTCCCCATCAGTCTCTCTA^ 
ATCAAGGGCAATCAGAAATTTGTACAACATGAATATCT^ 

ATAACAAAAATACACAAATCAACTGGACCCTAAACAAATTTCTAATGAATTCTTCCCCCCACCCCCTC 
AATCACCTAGAGCTTCTTTCTTCAGCCTC^ 

TGTATTTTGCTTATGACGTGTACTCTTGCGGGATTTGTCTTGCTTTTCT 

GGACAGAGGATCCAGCCTCGNACAGAAGTCTAATCTTAGGACACAGGGCCACGACTCCTGAGGCCTC 
ATCTTTGCGTCTGGTGGTCTGATCTTATCAATCTCACTATGGAGGCTTCTCTTCTGTTCACGACACTTTC 
GAG 

>'990809A-027.scf came from CONTIG 7 at offset 0; "C:\export\EG_DB\990809a\990809 A-027.scf , (53>464) 
TTTTGTTTCCCAAATGTCTCTCCAGACTGTCTACATCTCCGCTACAATCACCTGAGTACCAACTGTGTCA 
50 TCTCTCACCATTTGTATCTGTCTCCGTGCAATCCATCCTCCACTAGAGCCAGAATGTTCTTTCCAAGATA 
CAGATGTCAGCTGGCCATCCTCCATCATAAACCCTTCAATGGCACTCACTGCTCATTAAGTAAAGACAT 
TCTGCCTTGTGGCCCCTGCTACCCTCTGTGACCTTCTCTGCCACCATGGCTCTCCCAGCTCACTCCCAGA 
GTCTCAGAGTTCATGTTTTCCATGTGACCTCCTGCACAGAACCTCTGCCAGTGCTCTTTATCCCCTCTTC 
ACCTGCAATCCAAGCGCTACTTCHTCAGAAAAA 

55 

>'990809A-079.scf came from CONTIG 8 at offset 0;"C:\export\EG_DB\990809a\990809A-079.scf , (58>614) 
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GCACGAGGCGCTGACTATTCTCAACCA^ 

GGGCCGGTATAGTAGGAACAGCTCTAAGCCTTCTAATTCGCGCTGAATTAGGCCAACCCGGAACTCTG 
CTCGGAGACGACCAAATCTACAACGTAGTTGCAACCGCACACGCATTTGTAATAATCTTCTTCATAGT 
AATACCAATCATAATTGGAGGATTCGGTAACTGACTTGTTCCCCTAATAATTGGTGCTCCCGATATAGC 
5 ATTTCCCCGAATAAATAATATAAGCTTCTGACTCCTCCCTCCCTCATTCCTACTACT 

ATAGTTGAAGCTGGGGCAGGAACAGGCTGNACCGNGTACCCTCCCTTAGCAGCCAACCTAGCCATGCA 

GGAGCTCATAGATCTACCATTTCTCTTACCTTACAGAGNTTTCTCATTTAGAGCATCACTCATT^ 

ATCACTAAGCCCCGCATGCCATACCACCCTTGTTGAGAACGAAT^ 

GCGCGC 

10 

>*990809A-021.scf came from CONTIG 8 at offset 9;"C:\export\EG_DB\990809a\990809A-021.scf , (61>617) 
GCACGAGGCTCAACCAACCATAAAGATATTGGTTACCCTTTATCTACTATTTGGGTGOT 
ATAGGAGGAACAGCTCTAAACCITCTAATTCGCGCTGAATTAGGCCAACCCGGAACTCTGCTCGGAGA 
CGACCAAATCTACAACGTAGGTGTAACCGCACACGCATTTGTAATAATCTTCTTCATAGTAATACCAAT 
15 CATAATTGGGAGGATTCGGTAACTGACTTGTTCCCCTAATAATTGGTGCTCCCGATATAGCATTTCC 

GAATAAATAATATAAGCTTCTGACTCCTCCCTCCCTCATTCCTACTACTCCTCGCATCCTCTATAGTTGA 
AGCTGGGGCAGGAACAGGCTNGACCGCGTACCCTCCCTTAGCAGCAACCTAGCCATGCAGGAGCTCAT 
AGATCTACCTTTTTCTTTCACTAGC^ 

GCCCCGCATGCCATACAACCCTCTGTGTGATCGTATATACGCGACTCTCTCTTGCTCTGTTGAGCGGTA 
20 CAGCTTA 

>*990809A-006.scf came from CONTIG 9 at offset 0;"C:\export\EG_DB\990809a\990809A-006.scf *(51>493) 
□ TTGGAATTAGGCACGAGGACCCACATACCTTCA 

J CCTGACGGGGAGCCAGGCTCGGCATTTTTGGCAGCAAGATGACCCCCAGTCATCCTGGGATCGGGTGA 
m 25 AGGATTTTGCCACCGTGTATGTGGAAGCAATCAAGGATAGAGGCAGAGACTATGTGGCCCAATTCGAA 
J:i GCCTCCGCTTTGGGAAAACAGCTCAACCTGAAACTCCTGGACAACTGGGACACCCTGGCCAGCACGTT 
~ GTCCAAAAGCGTGAACAGCTGGCCCAATGACCCAGAGTTCTGGGACAACCTGGAAAAGAGACCGCGT 
*V CGCTGAGGCAGAGATGCCAGGACTGAAGGAGTGAAGAGAGGGCAGCCTACTGACGGTTCAGAGAAG 
GACGAGAGTGAGATTACGCGAAGGGGGCGTGGCGGAGT 

' S H 30 

W >'990809A-057.scf came from CONTIG 9 at offset 17;"C:\export\EG_DB\990809a\990809A-057.scf '(54>482) 

h GACAGGATCCCTTCAAGAGAAGCCGGGTGCTGACCTTGGCTGTGCTCTTCCTGACGGGGAGCCAGGCT 
D CGGCATTTCTGGCAGCAAGATGACCCCCAGTCATCCTGGGATCGGGTGAAGGATTTTGCCACCGTGTA 
S TGTGGAAGCAATCAAGGATAGTGGCAGAGACTATGTGGCCCAATTCGAAGCCTCCGCTTTGGGAAAAC 
fi 35 AGCTCAACCTGAAACTCCTGGACAACTGGGACACCCTGGCCAGCACGTTGTCCAAAGTGCGTGAACAG 
m CTGGGCCCAGTGACCCAGGAGTTCTGGGACAACCTGGAAAGGAGACCGCGGTCGCTGAGCAGGAGAT 
m GCACAGGACCTGGAGGAGTGAAGCAGAAGGCAGCCCTCCTGACGAGTTCCAGAGAGGGGACGAGAGT 
rf GGAGACTACCGCGAGGTGGNGCG 

40 >*990809A-066.scf came from CONTIG 10 at offset 0; ,, C:\export\EG_DB\990809a\990809A-066.scf '(62>596) 

GCACGATGGCACTTCCTGGCACCTCTAGGTATTGCTGGTCAGGGGGGTGTGGGCGGCCTGCCTGGCCA 
GAGCAGGAGAAAGAGGCTTCCCTGGGCTTCGTGGGCCGTCTGGTGAACCCGGCAAACAAGGTGCTTTG 
GGAGCAAGGGGTGAACGTGGCCCCCCTGGCTCCCATGGGTCCCCCCTTGGATTTGGCTGTGTCCCCCCT 
GGCGAGTTCTGGACATTGTAGGGATCTCCCTGTGTGCTGAATGCATCCCCTGGACGAATAGTTCTCCCC 

45 TGGCGCCAAGGGTGACCTCGGCTGAGACCGTCCCTTCTGGTCCTCTTGTGCTTTTGGGGCTCCTGTGTC 
CCCGTTCCTGTTGTCCTGCCTGGTATGATTGTTTTC 

CCCCTITGGTCCGTGTCCCGCTTGCCCTAGTCCCCTGGTGAATGTGTGACAGGTACAGTCAAAAGCTTA 
AGGCCACCTTTTCTCTGCTCATGTCCCCCCCCTCCGTTTCTGGTGTCAGTCT 

50 >'990809A-093.scf came from CONTIG 10 at offset 5;"C:\export\EG_DB\990809a\990809A-093.scf '(56>547) 

CTGGCACTCCTGGACCTCAAGGTATTGCTGGACAGGGTGGTGTGGGGCGGCCTGCCTGGTCAGAGAGG 
GAGAAAGAGGCTTCCCTGGGTACTTCCTGGGCCCCTCTGGCGAACCCGGCAAACAAGGTCCTTCTGGA 
GCAAGTGGGGAACGTGGCCCCCCTGGTCCCATGGGCCCCCCTGGATTGGCTGGACCCCCTGGCGAGTC 
TGGACGTGAGGGAGCTCCTGGGGCTGAAGGATCCCCTGCCGAGATGGCTCTCCTGGCGCCAGGGTGAC 

55 CGNGGNGAGACCGGCCTGCTGACCTNCTGTGCTGCTGCGCTCCCGGGCCCCCGCCCTGTCGGACCTGC 
GCAGAGGNGATGTGGGAGACGGGCTGTTGTCTGCTGTCCCATGCCCGTGTGCCCGGCCCCGTGACCCA 
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GGCCCGGNGACAGGNGGACAGGACAGGCACGAGAATAAGTNACGGCTGTTGTCTCAGAACCCGCCTT 
CGCTTCTGGAGAGACCT 

>'990809A-037.scf came from CONTIG 1 1 at offset 0; X:\export\EG_DB\990809a\990809A-037.scf '(6O606) 
5 GCACGAGGCCCGGCCCTCCTGGACCCCCTGGGTCCCCCAGATCCTCCCAGCGGCGGCGTACGACTTGG 
AGCTTCCTGCCCCAACCACCTCAAGAGAAGGGTCACGATGGGGGGCCGCTACTACCGGGGCTGATGAT 
GCCAATGTGGTCCGTGACCGCGACCTCGAGGTGGACACCACCCTCAAGAGCCTGAGCCAGCAGATCG 
AGAACATCCGGAGCCCTGAAGGGAGACGCAAGAACCCCGCCCGCACCTGCCGCGACCTCAAGATGTG 
CCACTCTGACTGGAAGAGCGGAGAATACTGGGTTGACCCCAACCAAAGGTGCAACCTGGATGCCATTA 
10 AGGGGTTTTGCACATGGGACCCGGGAGACCTGTGNTACCCCACTCAGCCACGTGCCCAGAGTACGTTA 
TTCATCAGAACCCAGAAAAAGGACGCGGGGCGGGGAGATGACGCGGTGCATCGGGTTGGGGCAGGGT 
CGTCCTGCGTGGGCTCACTGCTTCTGGCTGTGGCCCGCGCTGCAACATACTACCTCAGAGGGGGCTCTG 
TCCGG 

15 >'990809A-092.scf came from CONTIG 12 at offset 0;"C:\export\EG_DB\990809a\990809A-092.scf '(61>533) 

GCACGAGGCAGAGGTCTTCCTGGCTTAAAGGGACACAATGGGTTGCAAGGTCTCCCGGGTCTTGCTGG 
TCATCATGGCGATCAAGGTGCTCCCGGGGCTGTGGGTTCCCGCTGGTCCCAGGGGCCCTGCTGGTCCTT 
CTGGCCCCGCTGGCAAAGACGGGCGCATTGGACAGCCTGGTGCAGGCGGACCTGCTGGCATTCGTGGC 
TCTCAGGGAGCCAAGGGCCTGCTGGCCCTCCTGGGCCCCCTGGCCCTCCTGGACCCCCTGGCCCAAGG 

20 GNGGGGGTACGAGGTTGGTTTGATGGAGACTTCTACAGGGCGCCAGCCCGCTCACAACTTCTTCAACC 
CAGGATATGAAGTGTGCTCTCTGATATCTCACAACAATGAGACCTTCTCTCAAGGATTAGAGAACCAC 
CGCCAGCGGACTGAACCACCCCCACAGACAGGGTCTCTGTTGACTACAGAGACTTGAGCTTAAA 

H 3 

*0 >'990809A-013.scf came from CONTIG 13 at offset 0;"C:\export\EG_DB\990809a\990809A-013.scf '(55>581) 

S3 25 CTTTACCCAGCCTATCTCAGAAGTTGTAGATGAAGTAATTCAGAATTGTCCTATCGATGTCAGACGTCC 
Si TCTCTACAAGAATATTGTGCCTCTCTGGAGGTTCAACCATGTTCAGGGACTTTGGACGTCGGTTGCAAA 
m GAGATTTGAAAAGAACTGTAGATGCCAGGCTGAAATTAAAGAGGAATTGAGGGGTGGTAGATTGAAG 
ZV CCAAAACCTATTGATGTACAAGCCATTACACATCACATGCAACGATACGCAGCTTGGTTTGGAGGATC 
TATGCTGGCTTCCACACCTGCGTTCTACCAAGCATGCCACACCAAAAAGGATTATGAAGAAATTGGAC 
?1 30 CTAGCTTCGTCGCCACATCCAGCGCTTGGGTCATGTCGCAAAATGGCTTCATAGTTTGGGGTAGGGGG 
- GGAGGAGAAAAGACTTCTGTTACCTGCTGCTGGTGGCTGCTGGCACCTGACTGATCATAGACAACATC 
3 ATATCAGATATTTATAGATACACAGCGAAGAAGAGGCAAAGATAGNGTTT 

CP >'990809A-010.scf came from CONTIG 14 at offset 0; M C:\export\EG_DB\990809a\990809A-010.scf *(47>589) 

□ 35 TTGTTAAAGTGGCCTACAGCACCGAGGGCGCCAATTCCAGTTCATCCAGGTTGCAGGGCGGGCAGGAG 
01 ATAAGATATTTATAGGTAATGTGAACAACAGCGGCCTGAAGATTAACCTGTTTGATACCCCCTTGGAG 
p ACGCAGGATGTGAGACTGGTACCCATCATCTGCCACCGGGGCTGCACCCTCCGCTTTGAACTCCTTGG 
U CTGGGGAGTTGAATGGATGCACTGAACCCCTAGGCCTGAAGGATAATACCATCCCCAACAAGCAGATC 
ACAGCCTCCAGCTACTACAAAACCTGGGGCCTGAGTGCCTTTAGCTGGTTTCCCTACTACGCACGACTG 
40 GATATCAGGGCAGTTCAACGCCTGACCGNCCACACCAACAGGCCTCTGAGTGCTGAGATGACCTGGCT 
CCAGAGCGGTCACGGCATATCACCAGGGCCCGGACTTGCCCATCATTGTGCTGCTCAGGGGCTTGNGT 
GTGNGGACCGCTGGACAGACCGGGCCCAGAGAGATTTCTGTACTGACATATCCAAAAGAAATTGAC 

>'990809A-002.scf came from CONTIG 15 at offset 0;"C:\export\EG_DB\990809a\990809A-002.scf '(52>545) 
45 TTGTTTTGGTTTCTTTGAATTCCTAGAGACACAGATTCTGATAG 
ACTTTACAGGATAATAGCTTTATATTCA 

CATTAGTATAGTTATCTGTATTCATTAATTGGCATTTTATGGGTTTCAGGTAGACATGACATC 
CTCTAACAAAATTAAAAGAAGTAGGGCTTGCT^ 

TAAGAATTTGTTAAGCCAGCATATTTAGATTTATTTGTGCAGATGCTGNTAA 
50 TTACTTTATGGGGGGTAAATATGTGTTTTGGGTGATGTGTGGCAGCCACTGGTATGTGTGTATCTGGTC 
CCATTTACAGTAGACACATTCTCTGTTTTGTACTTCACAGCTAAATTTT^ 
NCCANATTA 

>'990809A-012.scf came from CONTIG 16 at offset 0; H C:\export\EG_DB\990809a\990809A-012.scf '(54>607) 
55 TTAACACCTACAAACCTTCCAACTCCCCACTCTACGCAAAAACAGCTATCTCATACGCCCTCATTACCA 
GCATAATTCCCACAATAATATTTATAACACTGAGGGCAAAAACTAATTATTTCAAACTGACAC 
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AACCATGCAAACTCTTAAATTAT^ 
TGCGCTATTGGTCACATGATCTATTAT^ 

CAAAATGTTCAAATATCTTCTCCTATTCCTCATTTCTTTGCGTGTCCTT 

CGGGTTTGATTGGCTGAGGAGAGTGGGATATATCTTTTTGCTCATCGGTGATGATGCGGCGAGGAGAG 
5 CAAAACGGAGGCGTCAGCATGCTGTTATCGGTCGGGCGTTGTTGTTGTGNGTAGATGTTCGTAAATTC 
AGTCCGGACGGCACGATCTTTCTTACCAACACCAACTCCTGGTGTCTGCTGTTGACGGTATCGACATTG 
GCTC 

>'990809A-008.scf came from CONTIG 17 at offset 0;X:\export\EG_DB\990809a\990809A-008.scf '(61>623) 
10 GCACGAGGAGAATCTTTTAAACCAAAATAATGCAGCAGGAGATGCCTGTGTTCCAGGTGCATTGAAAG 
CCAATGAGAAGTTATCTGAAGAGAGAGCACAAGATACATACTGTGATGGTTCACCTTTACCTGAAGAT 
TTTACAGAGTCTACCAAAATGAATGGCTGTGAAGAACATTGTGAAGAAAAAGGTAAAAGTGAAAGCT 
TAATTCAAAAGACAGAAGAAAAGAAGACTGAGGATGATGAAATAACATGGGGAAGTGATGAATTGCC 
AATAGAAACAACAGACCATGAAGATTCCAATAAAGAGCATCCCTTTCTGACAAATGAGGAACTCACC 
15 ACACTCCCCATCATCAAAGTGCTTCCCTCCGCGAGTACACTGCTGGCCAGCTGCAGTCAGNCATGCGG 
TGTTGCGGGGNNTACTCGATCAGGGATCCATCTAGGAGCTGGAGAATCTCAAGAATAAAACTTTGATC 
ATGTCTATTGACAGACGAGGAAACAGAGGAGAACGAATAAATATACGCCCTGACGCTCGGNGCCTCT 
GGGTGAGGGGNTTTCACGCGCTC 

20 >'990809A-048.scf came from CONTIG 1 8 at offset 0;"C:\export\EG_DB\990809a\990809A-048.scf '(62>553) 
GCACGAGGGGGGGCTCAGTCCGCAACCGCCGCCGCCGCGCCTCCGTATCGGTGCTGGGAGGGGCCGC 
CGCCGAGACAGCCGTGCGGGCGAGCATCCCCAGGCAGCACATTAAGAGTGGGTGATAGCGGTGTCCC 
Q GCCCTCACCGAATACATCCCGTTCTGCACATATGCACTGGGAGGGCCTTCCAGCTATAAAGTAGGCAC 
*Q CATGGCTGAGAAGGTCGACTGCCACTACTGCAGAGACAACCTGCGAGGGGAAGAAGTAACGTGCAGA 
ffl 25 AAGACGGCCACCACTGCTGCCTCAAGTGCTTCGACTAGTTCTGCGCCAACAGNTGTGTGGCAGTGCCC 
SJ GCAGCCCATCGGCGCCGACTCCTAGGAGTGCACTACAGGAACCGCTACTTGCACCAACCTGCTTGCGC 
tn TGTTTTAGTGCTCCGCCCTTGGCAGAGAGACTTCGTGACAAGAAACAGATCCTGGCACAGGCCCCTCG 
y, GAGACAACCCAGGCTGGCT 

Ti 30 >'990809A-049.scf came from CONTIG 19 at offset 0;"C:\export\EG_DB\990809a\990809A-049.scf *(62>438) 

GCACGAGGGAITAAAGGTCTGGAAACACATAAATGGATTGCAATGAACTTTCCAGATGTAGTAGTTCA 
L TGGGGATTCTCACGGCAACAGTCGACTCATTGGAAAAGACCCTGAGACTGGGAAATATTCAAGGCAG 
D AAGGAGAAGAGGGGGACAGAGGATGGAGATGGGGGGGAGGCATCACCGAGTCAATGGATATGAACT 
8j TGGGCAGACTCCGGAGATGGCAAACTCCGACCGTCTGCAGGCCATGGGGTGGCGAGAGGCGGCACAT 

0 35 TTGGGGACGGACAACACCAACAAAGATATTTGGAGCCACTTTTAAATT^ 

01 AGTATGTGCTAAATTGAGGTCCCAGTTACCCAATGGCGGGG 

jf~*3 

p >'990809A-009.scf came from CONTIG 20 at offset 0; "C:\export\EG_DB\990809a\990809A-009.scf '(5 1>605) 

TATGAGAGCAGCACCTTCCCCCTCCTCCTTTCCACACCTC 

40 GTGTAATTACATCTCAGCTTTGAGGGGCTCCAGAGGCAAATCCCCGGATTAAAAGGTTCCTCGGTTGT 
GAAAATATACAAGAGAAATCATGAAGGCAACTATCATCTTTCTCTTGGTTGCACAAGTTTCCTGGGCT 
GGACCATTTCAACAGAAAGGCTTATTTGACTTTATGCTGGAAGATGAGGCTTCTGGGATAGGCCCGGA 
AGAGCACTTTCCTGAAGATCCTGAAATAGAGCCTATGGGCCCAGTCTGCCCCTTCCGCTGTCAGTGCC 
ATCTGCGAGTTGTCCAGTGTTCTGATCTGGGTCTGGAAAATACCAAAAGACCTCCTCCGCTACTGCGCT 

45 GCGGACCGCAAAACACAAAATACTGAGACAAAGATGAGACTTAGAACTGAGACCTCTACACTGTTCN 
ATCACAACAAATAGCAAACAGCCTGGGCTTGCTCTTGGTGAATGGACACTATCTTCCAGATAACGAGG 
ATGCAGAAAA 

> , 990809A-028.scf came from CONTIG 21 at offset 0; "C:\export\EG_DB\990809a\990809A-02 8. scf ' (61 >564) 
50 GCACGAGGCAACCACGTGCTGAAGGGCAAGGACGCCAGCTGCCTGGCAGAACAGTGGGTCTGGCAAG 
AAGGGGGGACACAGGCCGCCCTGGGGGAGCAAGAAATCCAAGAAGAAGAGCGGCCGGGCCAAGGGC 
TTGGGCGGGGGCAGCAGGAAACAGAGGAAGGAGCTGGGCGACCTCGACGGAGACCCCAGCCCCGAG 
GAGGACGAGGGCATCCAGAAGGCTTCCCCGCTCACACACAGCCCCCCTGACGAGCTCTGAGCCTAACC 
CAGTGGCTTTTGCTGACTGAGAGCCTGAGCTGGGAGCCCAGGTGTCTGGGCCCCCGGGCTGCACAGAT 
55 GGAGCAGCGCAGGCCTCAGCGGTGCCTGCCTGGCCGTGCCGCCTCCTGCCGTGGAACTCCAGCCTGGG 
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GNAACTTNATCAGTTCGGGCAGGCGGCTGCCTTTCCTCTGCCCAGCGTCTTCCTGACCAACTCAGCGGG 
CCCAGATTCAGATGCCAGACTCATGTGACTCG 

>'990809A-024.scf came from CONTIG 22 at offset 0; "C:\export\EG_DB\990809a\990809 A-024.scf '(53>501) 
5 TTTCAGCCATCCCTTGGGTTGAAGACAAGCTCACCAACTCCCCACACGCCCACCACCCCCCTACCCAAC 
TGGGCAGCCCTTCAACGAGGATGGTATCGAGGGACTGAAACATCTTACCTGTTCCTGTCTGTCTGGCC 
GCAGGGTCTAGGAGCCCCCAGGACACAGCATGAGTGGGCCTTGGACCGCTACCCCGCTATGGGCCTGC 
AGACTTGGTTCCAAAGGCCTGGGCGGACAGACCGCCCAGTCACCACCTTCACCCTAGCTTGGCCACCC 
CAGGGCGACAAAGAGCAGCAGGGGGCGGGGGCAGCCGCGCGGACAAAGCCGGATTTCCTGGTCGCG 
10 GCTGGCTCTGTTTCCCTGCGCTCCCCCCCCGCCGTGTGTTCCGCCGAGCTGACGTCTAACGGGGAGGGT 
AGAAGGACAACCCGCAAGGTGTGGGATTGAAGGAATGTGGC 

>'990809A-020.scf came from CONTIG 23 at offset 0; M C:\export\EG_DB\990809a\990809A-020.scf '(58>610) 
GCACGAGGGTCAGTGTTAGCATCAACACCACGCTCCCATCTACCATTGAGCCTTGCATCTTGCCATCCC 

15 CATGGCAAGGAAGCCTTTCTCTGCTCAGATTCCTCCTACCCTTGAAGACTTAGCTCAAAATGCAACACC 
TGTATCTGCTTCAGCTCATCCTATCTTCTCAACTCCCTTATATGTTTGTACTTCTTACTTGAA 
CCTATATGCTGGTGAGGGTTACTGAGTCTCTTCTATGTCTCAGTCATGTCTTATCAACAAAGCTGCAAA 
CTTACCAAGAGACAGATCACTTCCACTCCCCAGGGTGCCTATCACAGGTTTTAGTAGCAGAGAGGAGC 
TCAAATCCACTGTTGATTTCATCTTTGTTCCATTTGCTATTATCAGT^ 

20 TCTATACCTGCTTTTCAAAAGAAACTAAAT 

GGCAGAGCCTGACAGNCNTAAACGAAAGCTCANGTCCCAGGAACATGGCCACGGTCGGGGGAGCGTC 



?? >'990809A-025.scf came from CONTIG 24 at offset 0;**C:\export\EG_DB\990809a\990809A-025.scf '(55>597) 

Pi 25 GGAAGATGTATGGAGACATGGCCTAAAGCCAGAGACAGGGAGAACACGTGAACATTTTAGGCTGTCA 

M CTTGAATCGATTCACATCTCATTTTTGTGTACACGTGATTTCAGGGGCACAAGTT 

CO TTCTAACTGGGGAAAAGAAAAATTCCCACCAAATTCAAAATACTGTGCCATGTGATATTCA^ 

M AGTCCGCCAACCCCAGACACTGGTTTGAAGAAATTGAGACTTGATCATAGGACTGTATTAGTGCACAG 

£ CGCCAGCATGTATGCTAGGAGCAGGGGAGGAGGGCAGCAGAAAGCCTTGTATCTTTGGGGGGGNGGA 

lii 30 GTGACTGGTTTTGGATGTGACTGAAAAGAAAACTTAGCATGCTCCTGTCTGCCTTAGCTCCAGCACGCC 

~~ GGTGTGCGCCCCACCTCAGAGCGAGCAGTCGCTCTAGCAGACACAATCACTTGACTTTGATCAGACAT 

q GTCAGAATAGATCTGCTTAACGACGCCGGCAGCGATGCCCACAGCAATNTTTTGTACGAATTGGGN^ 

J >'990809A-026.scf came from CONTIG 25 at offset 0; H C:\export\EG_DB\990809a\990809A-026.scf '(57>601) 

£f 35 AGGAACGAGGCCCAGCTCTATGTAGGCAGGGCGGGGTGGAGCTCACCTGCTCCCATGCTCTGGATGGA 
!f] CAGCAACTACTCTACGGGGACCAGGGGCACAAGACTCAGCAACTGGACCACCAGGCACCCCCCCAAC 
iJ CCAGAGGGGCTGGAGTTGGGTCCTGAGGGTTCCCAGGACCAACGGCTGCAAAAACCGGATGTTACAG 
H GAAGGAGGCCTGCCTCCTCAGGGCCTCAGATTCTGAAATGCCCAGAGGGAGAGGGTGTCAAGCTGCG 

CTGTGAGCTGGGGGCACGGACCGGGAGAGAGCGCGAATCTGCAACTGCGTTGCGCGTGTGGGCCAAA 
40 ACCCTCTACAGCGGGAGCACCAGCCTTTAGACGGAGAGTGAGGCGGGATGAGCCCCGAAAGCACTAT 

AAAACTGCTCGACGGTTCCAGAGAGCTGCAGGGGCCAGGGGCAAGGACAAGGAGAGCAGCCCGGTGC 

TCTTGATCTATCTATCTGCCATGCCTCCGTCCGTCGCCTTTTACTTAAAATGATTTTAAGCT 

CGNCT 

45 >'990809A-022.scf came from CONTIG 26 at offset 0;"C:\export\EG_DB\990809a\990809A-022.scf *(60>522) 

GCACGAGGCTCCCTGTGGATCCTGTTCCACTTCCTGACGGGGCAAGGCAGGTCAGGAAGGTGTAGACC 
ATCCTCAGGAAAGAGCCAAGGCCCAGGAAGTCCTCCAAGCCATCCGGGGGCTTCGTCCGCTTCTTCTT 
CGGGTGGCGAGAGGGCGCTGGCCACTTTGGGCAGATGGCCTCTGGCTCCATGCACCGGGTGGGGAGG 
CTGAACAGCGCCGTCCTTTGGGTCTGGGCCAACCACAACAAGGTGAACGCTCGCCTCGCAGGCGCCCC 

50 CAGCGAGGACCCCCAGGTCCCCAAGAGGCAGNGGCCACCCCGCGAGCTCTGGTCCGCCTGCCACAAT 
GAACTACGGGCACGCCTGTGTGGGACCTGCACAACATCTCAGATCTTGAGACCACTACTCCCCAGCAA 
AACTGCTATACTTTCTTTGCTGGCCGGGGCCGGGCGGGGGAGGAGGAGGAGGAAACA 

>'990809A-003.scf came from CONTIG 27 at offset 0; "C:\export\EG_DB\990809a\990809A-003.scf f (l>516) 
55 CCTCTCGGGGGGGCCGCTTAAATGGGTCCCCGGGTTTTTGCCGGGCATTTACCCTTCAGAAAACGAGA 
CCACCAATTCCTTTCTTTCCCGGCTGGGGACCAGCCAGNGTTCCTGCCCACCCAGATGCTGGTGAAGAT 
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CATGGCAGATATTGCCAGAGGCATGGAGTATCTGAGTACCAAGAGATTCATACACCGGGACCTGGCTG 
CTAGGAATTGCATGCTGAATGAGAACATGTCGGTGTGGTGTGGCTGACTTTGGGCTCTCCAAGAAGAT 
CTACAACGGGGACTACTACCGGCAGGGACGCATCGCCAAGATGCCGGNCAAGTGGATTGGCATCGAG 
AGCCTGGCGGACCGTGTCTATCCAGCAGAGCGATGTTGGGGCTTGGGTGACGATGTGGAGATGGCAGC 
5 GAGGCAACCCCTATCAGNATGGAGACAGGAGATATGATACTGGCCAGGAACGCTGAGCACCGTGACT 
GCTGACGACGACGCCGTGTCGTGCTGGGCTAACCCCGACGC 

>'990809A-00i:scf came from CONTIG 28 at offset 0;'*C:\export\EG_DB\990809a\990809A-001.scf '(62>533) 
GCACGAGGCTACCAGTATGGATTCAACCTGGTCATGTCCCATCCTCATGCTGTCAATGAGATTGCGCTG 

10 AGTCTCAACAACAAGAATCCAAGGACCAAAGCCCTTGTCTTAGAGCTCCTGGCAGCTGTGTGTTTGGT 
ACGAGGAGGGCACGAAATCATTCTCGCTGCCTTTGACAATTTCAAAGAGGTGTGCAAGGAGCTGCACC 
GCTTTGAGAAGCTGATGGAGTATTTCCGGAATGAGGACAGCAACATCGACTTCATGGTGGCCTGCATG 
CAGTTTATCAACTCGGGGGTGCACTCAGTGGAAGACATGAACTTTCGGGTCCACCTGCAGTTGAGTTC 
ACAAAGCTGGGCTGGAGGAGTTCTGCAGAGTCACGCACCAGAGAGGGGAGCGCAGCGCAGATCAGGC 

15 GACCTGACACGGTCGTGTGGGGGGTGTGGGGTGCGGACAAAAGTGGCCTGGAAGGGAGAGTGGG 

>'990809A-004.scf came from CONTIG 29 at offset 0;"C:\export\EG_DB\990809a\990809A-004.scf '(50>557) 
TTTGCAAGAGAGAAGACAAAGCAAATGAACTCAAAGACAAGATGGGCAAGTGGAGAGATGATGGGG 
AAGGATTGGGGAGCTTTGTTCTGCTGGCTCCTCTGGTCT^ 
20 ATGAGAATGGACAGCAGACATTGGGAAGGGAGTGAGTGACTGATTAGATGAGGGGCACAAATTGGAG 
ATGCCCAGAAACACTAAGTTTCCTCTTAAGTTACTGGCCTTGAATTTCAGTGGTAGCCAGCC^ 
^ TGGAGTTTTATTCTCTATCCTTATTCAGCTGGGAAGCTGGGGGTTTGGGTTGAAAGAG 
~ TAGGTTGTGACTTTGCCAGCAGATGTAGCCACCAATGAGAGAGAGCAAATATGCCAATAGAAGCTTAC 
k 4J TTNTTCTGNAGCCCGNGGNCTCTGGATGCTACTGTTCATAGATAACCGCAGCAGAAAGGGAACCGCCC 
25 CGTACAGGAGCTGGACGAATATGCTCCGTCAC 

•71 

CD >*990809A-007.scf came from CONTIG 30 at offset 0; M C:\export\EG_DB\990809a\990809A-007.scf '(52>536) 

M TGGCCGGCTCCCGCGGCGGCTCCCGCGGCGGGCTCCCTAGGTTAGTGTGATCTCAACTCAAGAGAAAG 
Jf GTGGGGCTATCATGGCATCTATCTGGGTTGGGAAAGCGAGGGACAATAAGAGATTATGCTGGCTTTAA 
(d 30 CCCATCGGGGGATGCTGAAGCGATTCGTAAGGCCATCAGAGGGAATTGGGGACCGACGAGAAAACAC 
TGATCAGCATTCTGACTGAGAGGACGAATGCACAGCGGCTGCTGATTGCTAAGGAATATCAAGCACTA 
n TGTGGAAAGGAACTGAAAGATGACTTGAAGGGTGATCTCTCTGGCCACTTCAAGCATCTCATGGTAGC 
Jpj CCTCGCCGCCCCACCCGCAGNGTTCGCTGCGAAACAGCTGAGAATCCATGAGGGCATGGGACAATGA 
^! GATGCACGATCGAAATCTACCACTGACAGCAGCAATGCAGAGACGGCATCCTCTTCACGACAGAGGA 
u 35 CTGAGATGGATA 
01 

O >'990809A-030.scf came from CONTIG 3 1 at offset 0;"C:\export\EGJDB\990809a\990809A-030.scf '(48>602) 

M TTTGTGGCAGGATGGGCAAGTGTTGCGGTCTTCGTACTGCCAGGAAGCTCCGCAGCCACCGACGAGAC 

CAGAAGTGGGATGATAAGCAGTACAAGAAAGCCCATCTGGGCACAGGCCTGAAGGCCAACCCTTTTG 
40 GGGGCGCTTCTCACGCTAAGGGAATTGTGCTGGAAAAAGTAGGAGTTGAAGCCAAACAGCCAAATTC 

TGCAATCAGGAAGTGTGTCAGGGTTCAGCTAATCAAGAATGGCAAAAAGATCACTGCTTTTG 

ATGATGGGTGCTTGAATTTTATTTGAGAAAATGATGAAGTTCTG 

ATGCTGGTGGTGACATTCCTGGGGTCGTTTTAGGTTGGAAAATAGTCA 

AGCAAGAGGAAAGACAAATATAAATTTGTGATGAAGACGATGAATAAlUTlT"l'rACAAAAAAAAAAA 
45 ATGGGGGGGCCGGCCCATTGCTTTTGGGTTGTTTATTATGGCGGGTTAACGGGATGGAAACTG 
ACTTTTGTTGCG 

>'990809A-031.scf came from CONTIG 32 at offset 0;"C:\export\EG_DB\990809a\990809A-031.scf , (l>545) 
ACCACGGGGGGCGTTAAACTAGGGATCCCCCGGCTGAGAATGGCACGAGGGACATTCTACCCTGGCC 

50 GCTGACTCGGGAACCTCAATAACCAAACCAGCCGATTCAAGGGGCCAGGGCTTTGGTGGGGCACCCG 
ATCCCACGGGCTGACCACCACCCCCTCACGGAAGCCTCTTACGAGAACCTGCCCACCATTGCCCTGGG 
CAACACGGACTCTCCTCTGTGCTATCGGGACATCGGCACCCCGCGCCACAACAAGGGGGCGCACTAGG 
GGGGGTGGGTGGCGGGTGCTCGCCCGGGGAAGTCACGCGCATGCGGGGCACCATCTCCCCGCGCCCC 
GGGGGAGGGTGTCCGCCTCTCTTGTCAGAGAGCTGAGAGAAGAAAAGAAGAAGGGAGCAGAGAGAG 

55 CTGGGCCAGAGGGTTTGGGTTGATGGTTGCTCGCTTCTATTTGGCTGGATGCGAGGGACACGCCTGAG 
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GGCGCGCTCCGGCATCAGGGCGACTAGAGGAGCGAGCTCCCTGAACGCGCGCCACGACACCCGAGGA 
GAACACC 

>'990809A-035.scf came from CONTIG 33 at offset 0; "C:\export\EG_DB\990809a\990809A-035.scf '(13>36) 
5 AGGCGGCCGCTCTATGATACTATT 

>*990809A-033.scf came from CONTIG 34 at offset 0;"C:\export\EG_DB\990809a\990809A-033.scf *(61>588) 
GCACGAGGCCCAAAGACACTGAAGTTTTCTGGAACAATGGCAGAAGTTGGGTTTGAGAG 
TTCTGTCTTAAAGCATGTGGACCAGAGGTCAGTAGATGATAGAAACATGTAAGTGTACATAGTAGTAT 
10 TGTCAGATGTCAAAGATGCCAGGATGGAGGCTGGGTGGGGTCTAAAGTGGCATTAATGGGTTAATAA 
ATTGTCACCCCTATCCTCAGTTCTATGGTAGGTGAAATGTACAGTTAGTGTGGGGAGATGTTGTGTTTA 
TTGGGTCTTTTTCTTTTACATAAAGATGAAGATCCACAGGGTTGTATGGG 

GAGAAGAGGTACAGAGCTGAAGGGTTGAGACAGGGAGGNAACTGACTCCTTTGGCTATAGATATAGG 
ACGAACCCTATTGATTATTACCCAACATCAAGNNGATAGCAACAAAAGCGGCGGGGGGGCCGCCACA 
15 GGTGGGACCATGCTGGCTGGCATAAATTAACAGCCCCTCGGCGAGGGACGGCCTN 

>'990809A-040.scf came from CONTIG 35 at offset 0;"C:\export\EG_DB\990809a\990809A-040.scf '(60>587) 
GCACGAGGGTGGGGTCCCCCTGGGGGTGGGGGGCGGGAGACATCTGGGCATCCAGCCCCCCCAGGTC 
CTCTTACTCTCTCTCTCCTTTCCTCCATCCACAGGTGATAGTGAGGTGCGGAAGCTGGAGGTGGCGCTG 
20 GGCGTACATCTTCGAGATGCCAGGCGTGGGCAGAGGCTCCGCTCAGGGGCGCACGGGGTGGTTGCGG 
GACCTCCCAACGCCGGCAAAAGCAGCCTGGTGAACCTGCTCAGGGGTGGGGCGGGGGCGGGGCTAGG 
q GGCAGGGGCGGGGCTGGAGCTAAGCTGCTGGGCTTGTGGGGTAGGGAGGGGCCTGGGAGGGTGAAAA 
CTGGCCGGGCCGGGGGGGGCCTAGGGAGGGACCCTCCATTCCACCACCGCTCCTCTGGCCACCCCACC 
~ CCGGCCGGAGCTGGTCATCGGGCCCGAGCGGGACACCGGAGTCTGGACCCGGGACTGGCGATTCACG 
*\ 25 CTGTGGGACATGGGGTGGGAGGGGGGCTGGGCGGGGGGCGGGCCAAAGAGGAGCGA 

>*990809A^036.scf came from CONTIG 36 at offset 0;"C:\export\EG_DB\990809a\990809A-036.scf '(55>584) 

H* CTCCCCCCGAGCGCCGCTCTGGCCGCACTGCGCTCGCCCTGAGCTCCGGGCTCCTGCTAAGCCAGCGC 

=p CGCTGTCGCCTCCCTCCAGTCGCCATCATGATCATCTACCGGGACCTCATTAGCCATGACGAGATGTTC 

yj 30 TCCGACATCTACAAGATCCGGGGGGGGGCGGACGGGCTGTGTCTGGAGGTGGAGGGGAAGATGGGCA 

3 GAAGGACAGAGGGGAACATCGATGACTCGCTCATTGGTGGAAATGCCTCCGCTGAAGGCCCCGGGGC 

p GAAGGTGCCGAAAGCACAGAATCACTGGGTGCNGTGTTGTCTTGAACCATCACTTGCAGGAAACCAGC 

fH TTACAAAAGAGCCTACACGAGTACTAAAAGATACATGAAGGAATCAATGGAAACTGTACACACAGAC 

^ AGAAGAGAAAACCTTTTGACGGGGCTGAGACAAATCAGCACATC^ 

S 35 TGAAACATGATCAATGCGGGTGGTTGTGGCTACGGAGGTGGGNANCCATTTGATTT 

U >'990809A-038.scf came from CONTIG 37 at offset 0; M C:\export\EG_DB\990809a\990809A-038.scf '(54>610) 

H CAGCAACCGGCCTGCCTTCATGCCCTCCGAGGGCAAGATGGTGTCGGACATCAACAACGGCTGGCAGC 
ACCTGGAGCAGGCCGAGAAGGGCTACGAGGAGTGGCTGCTGAACGAGATCCGCCGGCTGGAGCGGCT 
40 CGACCACCTGGCAGAGAAGTTCCGGCAGAAGGCCTCCATCCACGAGGCCTGGACCGATGGGAAGGAG 
GCCATGCTGAAGCACCGGGACTATGAGACGGCCACCCTGTCGGACATCAAGGCCCTCATCCGCAAGCA 
CGAAGCCTTCGAGAGCGACCTGGCCGCCCACCAGGACCGCGTGGAGCAGATTGCCGCCATCGCCCCA 
GAGCTCAACGAGCTGGATTACTACGACTCCCACACGTCAACACGCGCTGCCAGAAGATCTGTGACCAG 
TGGGACGCCCTGGCTCTCTTCCCACAGNCGCAGGGAGCCCCTGAGANAACGAGAGCAGCTGAGACAT 
45 CGACAGCTGCACTGGAGTCGCCAGCGGGCGCCCCTCACACTGGATGANGNGCATGGAGACTCAGACA 
GTCATCGCCCACATCAGN 

>'990809A-042.scf came from CONTIG 38 at offset 0;"C:\export\EG_DB\990809a\990809A-042.scf '(54>549) 

CAAAATTCTGAAAGCTGAATTTGTTACATAGTCTCA 
50 GGGGGAAAAGCAAACCTGAAAGGATTITrCATGAATACTTCTTAAGCT^ 

TCCAGGCTTAGTTGTAGCATGCGGGATCATTCATTGGTTGGTGTGCGTGGGCTTCTGTCTAGTTGTGGC 

ATGTGGGTTCAATAATTGTGGTGCACAGGCTTAGTTACCCAGGAGTTGTGGATCTTAGTTTCCTGATCA 

GGGATTGAACCTGCGTGCCCTGCATTGAAGGTGGATTCTCGACTGCTGGACCACCAGGGAGTCCCTAC 

TGAAATATTTTGTATTAAATAAAAGGGTTGGCT^ 
55 GACAGCGCGGGGNGGGGCTGGGGCGGCGGGGGGGCGGAGTGAGGACAGTTAGCTGGAGGAGTTTGG 

ATGGGGGGGGGGCGCGGA 
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>'990809A-039.scf came from CONTIG 39 at offset 0; "C:\export\EG_DB\990809a\990809 A-039.scf '(53>591) 
TTCTCCTCGGGCATCACGGGCTGCATCAAGAACCTGGTGCTGCACTCCGCCCGGCCCGGCGGCCCGCC 
CCCGCAGCCAGTAGACATGCAGCACCGTGCCCAGGCAGGGGCCAACACACGCCCCTGCCCCTCGTAG 
5 GCCCTGCCTGCCCCGCACGGACTCCTGGGCCGCACCCCAGCCCCGCAACGGCGACTATATTATTATTA 
ATATTATTATGATGATGATGATGAATATTTTGTAAGAAACCGAGGCGATGCCACGCTTTGCTGC 
CCCTGGGCTGGACTGGAGGGTGGGCACGTCACGCCCTCCCGCCCCCACCCACAAACACACCTGGGCAG 
AGCCACAGGCTGTGGGCACAGCAGGTTGCACCAGAGCCGTGCCTCGGGGGCCACCAGACACGGGTTA 
GGCGCAGTGGCTCATGGGTCAGACCGCCCCACACAGACCCCCCAGCAGGCTGCCGNCGTTGTCAGCTG 
1 0 GGCGGGCCCTATTCTGGAGCGCATGCTCACCGCCCTGCAGCACTGAACC ACA AACCGG AGAGGA 

>'990809A-045.scf came from CONTIG 40 at offset 0;"C:\export\EG_DB\990809a\990809A-045.scf f (61>588) 

GCACGAGGTGGAGAAGGGGGCAGACCTCAAGTGGGGGAGCCACCTGGGCTGAGGTGCCTGGGCCAAG 

TTAGACCTTGGGCCTGAAGGCTTCTGGTGGGTAGCCGGCCCCCTCCCCACTGAAGCACCGAGCTCTAA 

15 GAAGTCAAACACGTGTTGACTCATTTGTTGGAGAAATTCAGCTCATGGGCTTCCTGCATTCCAGGGTC 
TGGTATGCCAGAAATTCTCTGGAGGAGCAAGCAGGGAAGTCTTGTCTTAAAGTAAAAATGCTAATAAA 
ACATCTCTAGAATCTGCTCCTTCCTTTTCACCCACACAGCCACTGACTAAATTACCTTT^ 
GCTGAATTGCCTTGGCTGCTTAATTGGCTTCNCTGTTTTTGGTT^ 
CAATGGGTTCAGATGATATTAAAATGCANACTGCCACGTTCTGCCTTGGTTNCC 

20 AGGCAGATGCTAGTGGGCCTCTGGACCTCAGAACTTGGGCTNATGAGG 

p >'990809A-053.scf came from CONTIG 41 at offset 0; "C:\export\EG_DB\990809a\990809A-05 3.scf'(55>485) 
, fk CAAAATTGACCTTAAACAAGG AAAGTTTG AAGTCACC ATCTTTGACTTGGGAGGTGG AAAAAGAATTC 

GAGGAATCTGGAAGAATTACTATGCTGAGTCCTATGGGGTAATATTTGTTGTGGATTCAAGTGATGAA 
/1 25 GAAAGAATGGAGGAAACAAAAGAGACAATGTCAGAAGTGCTGTGACACCCTCGGATATCCGGAAAGC 
«f CTATATTGGTGTTGGCAAATAAACAGGATAAGGGAGGGGGCTCTAGGAGAAGCTGATGTGATTGAGT 
3 s GGTGTTTTTCTGGAAAGCTCGACATGAGCACACGTGCTGTGTTAGATAAACCCTGTGTGCAGACTGGG 
^ ATATGGAAAGAAAATGACATGTTCATTAAAAGGGCTTTTTT 

CCTTAAGAACGCTCCAAAAACACA 

U 30 

s >*990809A-046.scf came from CONTIG 42 at offset 0; n C:\export\EG_DB\990809a\990809A-046.scf '(53>593) 

Q TGAGACATTCCCATGTTTCGGAGGATTTACAGACAGGAGGATTCGCTCACCCTCACATCTAGCAGGTTT 
gi TTGTAAACGTGACCCTTGGCTGCATCTCCCATCTTCAGCACAGCTCAAGCACCCCAAACGTGTCCTTTC 

TCCCCCATAGACTGACAGGTGGGATCAGCTCCCCGGTAACCTTCTCTCCCTTCTCCATCTTCTCCCACA 
35 CCTTGTCCATCCATAAAAAGCAGATTTTGGGGGTCC^ 
i( TTAAGTGATA'ri^TlAGAAATACATGTGAAATACCAAGGATTAATGTCTGCCCCTCTGCGACCTCTCT^ 
J* CACCTCTTTTTCATAAAGCTGCTCTTTATC^ 
^ GAGAGTATTGTATATATTATATATTTTTGTTGGACATC^ 

TTCCTTCACATATCAGCAACGCGCCATACCCAGCCTNGAGCAANGGGGGAGAGNA 

40 

>'990809A-044.scf came from CONTIG 43 at offset 0;"C:\export\EG_DB\990809a\990809A-044.scf '(59>584) 
GCACGAGGGGCATGTTGCGCGCCGTTGCGCTTGCCGCCGCCCGCCTCGGACCCCGCCAGGGCCGCCGC 
CTGCTGTCCGCCGCCACCCAGGCCGCGCCGACCCCCAACCAGCAGCCTGAAGTCTTGTACAACCAGAT 
CTTTATAAACAATGAGTGGCATGATGCCGACAGCAAGAAAACCTTCCCCACGGTCAATCCATCCACTG 
45 GGGATGTCATCTGTCACGTGGCTGAAGGGGACAAGGCAGACGGGACAGAGCAGGGAAGGCTGCCCGG 
GCCGCATTCCAGCTGGCTCGCCCTGCGCCGCATGGACGCGTGCGGGGGGGCCGGCTGTGAACCGCCTG 
GCTGTCTGATTGAGGAGACCGACCTACTTGCAGGCTGGAGACCCTGAAAGACAGCCCTTATATCTCTA 
CCGTGATCTGACAGGCTCAGTGCTGCGTCTTGCGCTGGCTGCAAACAGGAAACATCCATGACGGACAC 
TCAGTCCCGCAGACGGGAGGGGGCGAAATCAGGACTCCGCCGGCGCTGTAC 

50 

>'990809A-054.scf came from CONTIG 44 at offset 0; M C:\export\EG_DB\990809a\990809A-054.scf '(62>492) 
GCACGAGGCTCACTTTGGTTTTTTAA 

TTCTTCAAGGCCCTGGACCGGCAAGGGCAATCTAGGCTATGGGGAGTGTTAGCTTGTGTTGCTGACTT 
AAGACTTCAGCCCTTTCGCTGTCACCTGTACCAAGTGCCAGGCCAACAGAGGGGGGGGGGAGGCAGC 
55 TTCACGACGGGGCTAGGGGAGTCTGGAAGGAAGAAGCTGCACGCGGGGAGGCTGGGCCTGGGGAAAT 
GAGCATCTTGGACTCATAAGGCCTGTTCTTCTTTGT^ 
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TTTTTTGTTTGCTTCTT^ 
AAGAGGGGTGGGCCCCTGCC 

>'990809A-051.scf came from CONTIG 45 at offset 0; M C:\export\EG_DB\990809a\990809A-051.scf '(56>551) 
5 CTCAGATCGCAGCGGAAGAGTCGTGCTTTTCTAACGTTTCTTAGCTTCCAAATCCCGACATACAGAG 
TGGTAAAAGCAGAGCAGATCTGGTCAGGTCCTGAGACCGCTGAGTCCAGAGCAATGTTGCTGAAGAC 
AGTGCTCTTGCTGGCCTTGGCGTCCCAGGTGCTAGTCCTGGAGAACGGGCTCCTGCGGAAGCCACCCA 
TGGGCTGGCTGGCCTGGGGAACGCTTCCGCTGCAACATCGACTGCAGTGAGGGACCCGAAGAACTGC 
ATCAGTGAGCAGCTCTTATGGAGATGGCTGACCGGCTGGCGCAGGATGGATGGGGGGACCTGGCTAC 
10 GTATACCTTAACATCGTGACTGCTGATTGTGGGCGTGATGCCAAGGCACCCGGTGCGGGACGCAGCGC 
TTCCCACGCATGCCTTCTGCTGCTTGCTACTCCTGGCCGAGCTGGCTTTACAGACTGGNCACTCACTGC 
TGGGTACCGGCCCCGCTGACA 

>*990809A-034.scf came from CONTIG 46 at offset 0;"C:\export\EG_DB\990809a\990809A-034.scf '(60>595) 
15 GCACGAGGCACTGGCTGGGAAGCACGGGGGATGACCTTCGTCGCACGAAGACGGAGATTTCTGAGAT 
GAACCGGAACATCAACCGTTTTGCAGGGCTGAGATCGAGGGTGCTTAAAGGCCAGAGGGCTTGCCTG 
GAGGCTGCCATCGCTGACGCTGAGCAGCGTGGGGAGATGGCTGTTAAGGATGCTCAAGCCAAGCTGG 
CCGGGCTGGAGGCCGCTCTGAGGAACGCCAAGCAGGACATGGCGCGGCAGCTGCGCGAGTACCAAGA 
GCTCATGAATGTCAAGCTGGCCCTGGACGGTGGAGATTGCCACCTACAGGAAGCTGCTGGGGGGCGA 
20 GGAGAGCCGGCTGGGTCTGGATGCAGAACATGTATATCCACACCAAGACACCGTGGCTTCGCAGTGCC 
TGACTTCGCCCACGGACCCTGCTCACTACACCCGGCCCGCTCCTTACCCACCACTCCACCGGGGTGTGA 
AAGAGGGACCCGAGGGAGCGGGCCGGCCCTGTGTCCGCCAAGGAGGCCCGGCGCCTCCCCCCCC 

>'990809A-052.scf came from CONTIG 47 at offset 0; "C:\export\EG_DB\990809a\990809A-052.scf '(62>521) 
25 GGACGAGGGCCAACCGGGGTCGGAGAAGATCTCAAGATGGCTGGACGGGAACTTGCTCTAAAAACCA 
TTGGACTGGGGTAGCTTTTGGGGGGGATCATCCCTCGGAACCAGAAGGCGGGCTAACTCCTTGAAGTC 
CP CTGGAATGAGACCCTAACCTCCAGGTTGGCTACTCTGCCTGAGAAGCCACCTGCCATCGACTGGGCTT 
M; TCTACAGGCCAACGTGGCAAAGGCTGCTTGGTGGATGACTTGAGAAGAAGTTTATGCCTCGAGGTGTC 
=P TTACCAGAGATAAATTACTGCCAGGTGGTGCTGAAGAAAGAAGATGTGAAAGTGTGTGGGTTTGTCTC 
hi 30 ATCAAAACAGATTATGATTGATAGAGTGTGGAAAGAGGAATATTTCTTGTCAATGACTTGGGATGAGA 
a" AGATTCACACCAATAACAAGAGACCCCTGCTCCAGCATGGACTTTGTGGTGCG 

O 

S >*990809A-050.scf came from CONTIG 48 at offset 0;"C:\export\EG_DB\990809a\990809A-050.scf '(60>423) 

^ GCACGAGGGGGATATGTGCCCAGGTCCTGCCCTACCTGTCCCAAGAGCACCAGCAGCAGGTCTTGGGA 
hf 35 GCCATTGAGAGGGGCTAAGCAGGTCACTGCTCCTGAGCTGAACTCCATCATCCGACAGCAGCTCCAAG 
w?1 CCCACCAGCTGTCTCAGCTGCAGGCTCTGGCCCTGCCCCTGACCCCCCTGCCTGTGGGGCTGCAGCCCC 
CTTCTCTGCCGGCGGTCAGCGCAGGTACCGGCCTCCTCTCGCTGTCGGCGCTGGGCTCCCAGGCCCACC 
M 5 TCTCCATGAAGACAAAAACGGGCATGATGGTGACACCCACCAGGAGGACGACGGCGAGAAGTCGATT 
ATGGGCGGTGGTGGGGNGGGGGN 

40 

>'990809A-015.scf came from CONTIG 49 at offset 0;X:\export\EG_DB\990809a\990809A-015.scf *(61>564) 
GCACGAGGCTCCGGTGTCCCCGCGCCAGAGACGCAGCAGCGCTCCCTCTGCCCACACCCACCGCGCCC 
TCGCGCTCGCCTCTCCTTCCGGAGCCAGTCCGTGCTACCGCAGTCGCCCAGTCCACCACCACCCTCTGC 
AGCCATGTCCACCAGGTCCGTGTCCTCGTCCTCCTACCGCAGGATGTTCGGGGGCCCCGGGACCGCAA 
45 GTCGGCCGAGCTCCACCCGGAGCTACGTGACCACATCCACCCGCACCTACAGCCTGGGCAGCGCGCTG 
CGCCCCACCACCAGCCGCACCCTCTACACCTCGGGCCCGGGTGGGCGTGTACGCCACGCGCTCCTCGG 
CCGTGCGCCTGCGGAGCGGCGGGGCCGGCGTGCGGGTGCTGCAGACTCGGTGGACTTCTGNTGGCCGA 
CGCCTCAACACCGGTTCAAGACACCGCACCACGAGAGTGGAGCTGCAGAGCCATGACGCTCGCCACT 
ACATGACAGGCGCTTCTGGACAGAAACA 

50 

>'990809A-096.scf came from CONTIG 50 at offset 0; n C:\export\EG_DB\990809a\990809A-096.scf '(60>437) 
TGGTACGGGGATAGCGTCTGCGCTATGGCATATACGTCATCAACCAGCACGGGGAGGACACCTTCAAC 
CGGGCCAAGCTGCTCAACGTGGGTTTCCTAGAGGCACTCAAGGAGGACTCCACCTACAACTGCTTCAT 
CTTCAGTGACGTGGACCTGGTCCCCATGGGATGACCGCAACCTGTACCGCTGNGGTGGCCAGCCCCGC 
55 CACTTTGCCATTGCCATGGGCAAATTTGGCTTCCGGCTGCCCTATGCTGGCTACTTCGAGGGGTGTCGG 
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GCCTGAATAATCCCAGNTCCTGGGAATCATGGCTTGCCAACGAGTCTGNGGTGGGTGGTGAGATGATG 
ACTCTTCACCGGTCTCCTGCTTGATGAAGATCTGGGT 

>'990809A-055.scf came from CONTIG 51 at offset 0;"C:\export\EG_DB\990809a\990809A-055.scf '(60>587) 
5 GCACGAGGGTGTAATCTTGTGATATCACCTCTGTAAGCCTGGATCTCCCCAGGTGTCAAAGGAGGCAG 
TTGAATAAGAGGAACTATGAACTCTTCTATCTGTGTTATATAGACGGCCCATTTCAATCTAGAGCAGG 
GGAATGCCATCCCAAGAGGGCACTTTTACAGAGGAGGGGGGTTTGTCAACATCnTTGGTTGACATTAC 
TCTGGTGTAGGGAGGGACGGAGAAGGCAATGGCACCCCACTCCGGCACTCTTGCCTGGAAAATCCCAT 
GGATGGAGGAGCCTGTAGGCTGCAGNCCATGGGGGCTCGAGAGTCAGACACGACTGAGCGACTCACT 
1 0 TTCATTTTCACTTCCTGCATTAAGAAGAAAGGCACCCACTCCAGGTCTGCCGGGAATCCCAGATGGGG 
AGCCGTGCTGTGCTTGGGGACACAAGCGACACACGAGGACTAGCGCGCGCAGGGGGAGCCGNGTTGA 
TAGATGCTCAACCTCACGGGACCTGCGGTGTACATAGATATACTATATTTGCGA 

>'990809A-064.scf came from CONTIG 52 at offset 0;"C:\export\EG_DB\990809a\990809A-064.scf ' (59>61 1) 
1 5 GCACGAGGAATTTATCAAAAATCCCAATAACTCAACACAGAATTTGCACCCTAACCAAATATTACAAA 
CACCACTAGCTAACATAACACGCCCATACACAGACCACAGAATGAATTACCTACGCAAGGGGTAATGT 
ACATAACATTAATGTAATAAAGACATAATATGTATATAGTACATTAAATTATATGCCCCATGCATATA 
AGCAAGTACATGACCTCTATAGCAGTACATAATACATATAATTATTGACTGTACATAGTACATTATGTC 
AAATTCATTCTTGATAGTATATCTATTATATATTCCTTACCATTAGATCACGAGCnTAATTACCATGCCG 
20 CGTGAAACCAGCAACCCGCTAGCAGGGATCCCTCTGTCGCTCGGGCCCTAAACCNGGGGGTCGCTTCT 
ATGAATTNTCCAGGCTCTGTTCTTTCTCAGGCCATCTATTAAACGTCCTTCTTNCTCTAATAGAATCT 
TGACTATGCTATAGCCAGCTACCATACGGCTGCNTCTTGTTTTTTATTTGTGAGCTGACTAGTTGCCGN 



m 25 >'990809A-094.scf came from CONTIG 53 at offset 0;"C:\export\EG_DB\990809a\990809A-094.scf '(54>456) 

H CGCACCGTCAGGCTGTACTGCAGGGCCGCGGGGGTGCCCAGTGCCACCATCACCTGGAGGAAGGAAG 

yl GGGGCAGCCTCCCCCCACAGGCCCGTGCAGAGCGCACAGACATTGCCACCCTGCTCATCCCCGCCATC 

m= ACGGCCGCCGACGCCGGCTTTTACCTCTGTGTGGCCACCAGCCCTGCGGGCACCGCCCAGGCCCGGAT 

£ TCAAGTGGTCGTCCTTCCAGGTGCCACCACCCCACCGGTCAGGATTGAGTCCTCCTCGCCTTTTGTGAC 

y 30 CGAAGGACAGACCCTGNACCTCAACTGCGGGGTGTCAGGGCTGGCCCACAGCCAGATCACGTGGTGC 
AGCGAGGGGGCAGCCTGCCTCCCACGCCCAGTGCGCGGCTCCCGCTGCGGCGCCCCAGTATTAC 

« > , 990809A-058.scf came from CONTIG 54 at offset 0;"C:\export\EG_DB\990809a\990809A-058.scf '(56>578) 

CTTCGTCCCTCTGGGGTGGAAACCGGAAAATTCTCAGGATAGCGTGTACCTCCAGTACTGTAAAGTCT 
H 35 GCCAAGCATACAAGGCACCACGGCCACATCACTGCAGAAAGTGTAACAGATGTGTGATGAAGATGGA 
CP CCATCACTGCCCTTGGATCAACAACTGCTGCGGCTATCAGAATCATGCTTCCTTCACGCTGTTCCTCCT 
O TTTAGCACCACTGGGCTGCATTCACGCTGCCTTTATITITGTTATGACCATGTATACGCAGCTTTATAAT 
m CGGCTCTCCTTTGGTGGAACACGGNCAAGATTGATATGAGTGCAGGCCGCAGAGACCCTCTCCGTTAT 
TCTTTTGATTAGCTGCnTrGCGCCACCTGlTrGCCTGGGTTAGCTTAGAACACCTACGTCGGTGTGNTT^ 
40 TATCAGAGAAATATCTAAAACAACTCATGATATGATGAGAGAGTAGATGATTATATATATAATGATTT 
GTTTCTTGTTGGAGGATGAACTCACAGATAATGCGGTCGAGGN 

>'990809A-059.scf came from CONTIG 55 at offset 0;"C:\export\EG_DB\990809a\990809A-059.scf '(56>604) 
CTTTCTGAAGAGCCAGGAATTCCTTCAGGCTCGCACCCCGACCTCAGCCAGCACCCCCATCCCACCCA 

45 CCCCTCAGGCTCCCTGCCCTGCTGTAGATGCCGAGATCAGAGCCCAGGATGCCCCTGTGTCTCTGCCCC 
AAGCACGAGTTGGGAGGCAACAGGTGCCAGAAGTCATGTGGGCTGAAGCCAAGGTGGCCATCCCCGC 
CAGCGTCCTGCCAGGACCAGAGGAGCCTGGGGGCCAGCAACAAGAGCCCAGACCAAGCCAGACCCCT 
GAAGATCATGCCTCCCTGCTCCAGCCCTCACCCTGACCACTCCAGTCTAGAGACCAAAGATGGAGAAC 
CCAGGCATCTAGAGAGACCAGCAGATCCCAGGAGGAGATGAAGCCACTGTGGGGCTGACAGAAAGAA 

50 ACAAGGTAGAGCCAAGCAGGAGCAGCTGCAGAGAAACGGCAGAGAGCGTCTGGACGGAAAATTCAG 
ATGCCAGCCTTGAAAAGAGCTTGACCTTGGATAAAATCAAGCATGNTCCTGGAACAACCTGAACTTAA 
CCTAAAGGG 

>'990809A-084.scf came from CONTIG 56 at offset 0;"C:\export\EG_DB\990809a\990809A-084.scf '(56>504) 
55 CTTCGGCACGAGGCCCCCTTCCTAGGTCGGGGGGGACITITGTCTACCCTTCCCTCACCCTCGAGGACC 
CTAGTGGCCTCTGATGCCAGGGGTGCAGTGCCTGCCCAGTGAAGGAAAGTAGAAGAAAGAGGCAAGG 
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CCCGCTCCCGGCTCAATGTTTGACCTTCCCAGGCCCCATTCCCCCCTTTATGTAACTGTCTTCTTATATA 
AATGGTGATCTTTTTCTCTTCATCCACCATTGATGTTGGGTCAAGAAACTGGGCTGGATGGGATC 
CCCATGGTCCGTCCTGTGCATCTTTTCCTTGCTTATTACGTGGTTTGGGCTGTCAGCCAGAT^ 
CCAACCCATTTTTGCCTTCCTCCTTCCCGGGTC^ 
5 TTTTGGGGGTTCTTGGTGGGGGTCTTTCTTCTCA 

>'990809A-063.scf came from CONTIG 57 at offset 0;"C:\export\EG_DB\990809a\990809A-063.scf '(62>547) 

GCACGAGGGTGGGTTAAGCATGAATCCTTTTACACAGT^ 

ATTCTATAGTTTTTGTGGAATGAACATAAGAAAAATAAGTAGTACTTCAT^ 

10 GACCCTATTCCAAGTATTTTACATATATTGATTTATTTAATTATCAGAATC 

GCITCTATATCAATCCAGCAGTCCCTGATTTCCACACTGTAGATGAGGGAGGATAGCTCACAGGCAGC 
AAATGAAGCAACAATGTGCTTCACAGCANACTGTTAGCAGATTCTTAAGGCAAAAAAAATC 
GTTGTCTCATTATCAGGAACCTAAGCACGCTGATGTCCCCGCGTCCCCTCTCTCCACTGGGGAGACGCC 
ACACCCTTCTTATGTTTCCCTTGAGCATAACATCTACCTTAACACCCCCCCGCATTATCAGCAAAAG^ 

1 5 ACACAA>'990809A-060.scf came from CONTIG 58 at offset 0; M C:\export\EG_DB\990809a\990809A- 

060.scf'(58>515) 

GGGCACGATGCTCACTTTGATTTTTTATATC^ 

ATGATTTACGTCCCTGTGCACCCAAGGGCCGTCGATGCTATGAAGAGCGATGGGTTGCTGGGGGGCCT 
TAAAACTGAAAAGCTTTCGGTTGCCCCTGTGCCAATCACCAGGACAAAAGAGGTGGGGGGGAAGCAG 
20 CTAGACAACTACGTCTAGGGGAGCGAGCTGGAACAAGGGCACACACGGACGCCGCGCCTGCCTGAAT 
GAGGGACAGGGACTCCGACGACCTGTGTTCTTGTGATTCTGGACGTGACACAGGCACTCTGCCCTGCG 
Q CCTTTCTGTACGCTCTCTTGCTTCGCTGCGGGCGGCCCTTGAGGCGGACTGAGGATGAGCGCGCAACG 
;Z CCACACGAGGCCGCGGGCCCCTGCCCAGCGCGGCGCGAGAGGAAGTGCCC 

f? 25 >'990809A-091.scf came from CONTIG 59 at offset 0;"C:\export\EG_DB\990809a\990809A-09Lscf '(56>557) 
i CGGACTGGGAGGTGAACCTCACCGACTCCTTCTGGAACTGGGAGAAGGGCTTGGTTCTTGAAACTCCT 
£H CAGGTCGGACTTTTTTTTTT^^ 

!«* GGTGTTTGCGTTTCCAACTTAAGAGAATTCCAGGCACTCCCCTTCCCCCTCCAGTGACATACTTGGGCA 
«E AGCGGTCATCGTTGCGTCATGGGGCAGACGGGGGGAGCTTCCTGCTGCCGNGCGGGGGTGGGGGCCG 
UJ 30 GGAGGAGGACCTGGGTGTGGGCCGCCCTGGGGAATGGAGGNGGGCGGCCTGAGCACTGCGCCTGCTG 
g " CGGTTATTGCCCGAGCCCCTCGCCTCGGGGTAGAGGNCCGACTATTTCTTTAAAATTTT^ 
r% GTTGAGTGGGATGTCACGTCCAGCTGCCTCAACCCACAACACACCGACGTCTGCCGATACAAATGAGG 
S AGCAGAGCGACTGATCGGCTGCGA 

•ir = 

y 35 >'990809A-088.scf came from CONTIG 60 at offset 0;"C:\export\EG_DB\990809a\990809A-088.scf '(56>586) 
Jfj CTTGATTTGAGTCTGTTTCTAATCCCTGTC 

O GCACCCGAGAAAACATCAGCAATGCTCAGGCTCTGCTGGAATATCACCTCTCCTACCTGCAGGAGGTG 
H 3 GAGCAGCTCCGCTTGGAGAGGCTGCAGATTGATGAGCAGCTTCGGCAGATTGGGCTGGGCTTTCGGCC 
TCCTGGAAGGGGGCGGGGCAGCGGCAGCAGGGACAAGGCTGGATAT ACCACTGATGAGAGCTCCTCC 
40 TCTTCCCTTCATACCACACGAACCTATGGGGGCAGGTATGGGGGCCGGGCCGGGGCCGGAGGACAGG 
CGGTCCTGCCTATGCTGTGAGACGNATCAGAGAAGAGGGAGAGCCCCCCCGGCTGGCCCGGCGACGG 
GATCCCCGCCCGGGGAGAAAGCCGAGCGNCTATAGAGGCGGGTAGGGACCCCACTGCCCCGNCCACT 
AGATCACTCTTATGATATGTAGCTGAGACAACGAATCTTCAACACGGCACATCACA 

45 >'990809A-078.scf came from CONTIG 61 at offset 0; n C:\export\EG_DB\990809a\990809A-078.scf '(55>588) 
GTTTTTTTTTTTTTTTTTTC 

TTGGCACATACAGTATAAAAAATAATCACCAACCATAATTAGACCAGATTCCTCTTATCAACTGCATA 
CTAAGTATCTTCAGTACAAITT^rrilTCCATATAAAAATACTGGGAAAAATTGATAAATAACAGGTAA 
GAAAAAGATATTTCTAGGCAATTACTAGAATCATTGGGAAAAGTGAGTACTGGGGCTGTTCTGAATAC 
50 CACAGTACAAAGGACATGCTGTTCCTACAATATTGCGGGCCAGTCAGTTAAGTGGAAGCAGAAGTGTT 
CAGGTAACTTTCCTACTTAAAATTTGGTAATATCATTTCAAGACATTTTGT^ 

GCTCCCTAGGATCCCATCCAAATCACAGTAGATCACTCATTTAAATCTGATGCATGGATATTTGAGAAT 
GATACCTCTGCTCATGATGAGAAAGCTGAACACTCAGGGAGCTGGAGAGCGT 

55 >'990809A-032.scf came from CONTIG 62 at offset 0; X:\export\EGJDB\990809a\990809A-03 2.scf'(53>590) 
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TGGTTTTCTTAGGCACGGGGGGAGCTGAGTAGGTGTGGGGATGGGACAGGGAAGGGCAAAGGACAGA 
GCGGGGGGACCTTTGCCTCTCCAGGTGCCCCACGGCCAGCCCCCCGCGTCCTTCCTGCACTGCTCCCAC 
ACCCCACACCCCCAGGGCCCTGAGGGAAAGACAGGCCCCGAGGCCCCAGGCTGGAGAGAATAGCCCG 
AGGCATGATGCCGCACTCCTGGCCCCGAGACTTCCCCTTCATCCCCTCCCACTCCCCACAGACCCCTTT 
5 TGACTCTCATCCTGAAGCCTAGAAAGAGAGAGAAGCGGGGNGGGGTGGGTCTGTGGGGNGACGGGCG 
GAGGAGGCGGGGAGCAGGGAAAGGCGGGAGCCCTCTGTGCTGGTTTTTACCAGATACACAGCAGCTT 
CCAATATATTATTCACCCCTGAAAAAAAAAAAAAATGAGGGGGCCGGGACCATCGNCTATGGAGNGA 
TACATCATGNCGCGTTTACAGGGATGGAAACTGCGTACACTATGCTGACCATCCCTTGCGGGGGT 

10 > , 990809A-090.scf came from CONTIG 63 at offset 0;"C:\export\EG_DB\990809a\990809A-090.scf '(60>584) 
GCACGAGGCTCGGGAGGTCAGAAAGCCGGGCCGCGGGCGGCACCGAGAACTGGAGCTGGGATCGGG 
GACGCACAGAGGTCAGGGGAAGTAATCCTGGACCATGACTCAGCAGCCACTTCGAGGTGTGACCAGT 
CTGCGTTTCAACCAAGACCAGAGCTGCTTTTGCTGTGCTATGGAGACAGGTGTGCGCATCTACAACGT 
GGAGCCATTGATGGAGAAGGGGCATCTGGACCATGAGCAGGGGGGCAGCATGGGCCTGGTGGAAATG 

15 CTGCACCGCTCCAACCTGCTGGCCCTGTGGGCGGGGGTAGCAGCCCCAAGTTCTCAGAGATCTCAGGG 
CTGTCTGGGACGATGCCCGGGGGGGCAGGACTCCAAGACAGCTGTGCTGGAGTTCACTTCACAAGCCG 
GCGGCTGGCGCTGCGCATGACAATCGGATCGGCTGAGAACGCTTATGGTTCTCTCCTGACATCCGAAG 
CTGTGATTGCACCGGACACCCAGGGCTTGGACTTGTCCACTGAAACAGTGTGG 

20 >'990809A-087.scf came from CONTIG 64 at offset 0;"C:\export\EG_DB\990809a\990809A-087.scf , (61>433) 

GCACGAGGCGAACGAGCAGTACCGGGCGCTGCGCCCCGACCTGGCGGTAGGGGGAGGGTGGATAGGA 
n GGGGTGCGGCGGCGGGGGGGAGCGGGGGAACCCGGACCCCACAGGACATCCGAGGACGGGGGGCCT 
'% CTCCCCTGGGTCAGTACTGTCTTTGCTCCATGTCCAGACATCTTCCTGTTTAAAATGAACAAAGCTCTC 
'Hi ACTTCAAAATCCACACTTCATTTGGGACTAGACAGTC^ 

9* 25 AAATCCTCCACCCGGGACTCTGATTTGGGGACCAAAAGCCCCCCAGAACCTCACCTGTGAGCCTCGCT 
%J GTGTGGTGCGGGGAGGGTGGGTTGGGGGNNNGGG 

M >'990809A-067.scf came from CONTIG 65 at offset 0;"C:\export\EG_DB\990809a\990809A-067.scf '(59>555) 

£ GCACGAGGCTGCAGATTCCTTCCTATAACTATTTATAGGTAGTCCTGACTCCACTACCCGCTTCCCAAA 
Ly 30 TGGGCTGTTCACGCGGAAGAGGCTCACGTTTCACACAGCAGAACCCGAGAGAATGGTGTGAACTGTCG 
a" GGGGGGAGTGCATGCAGGAGGCAGACTGAGTGCCCTGCTGTGCTCACCTGTGCTTATCACTCTTCTAG 

CATCGCGTCCACGCTGGTCTCCCTCGGGAACCAGCTGTGTCAGAGGCCCCTCTGTGGCTGGATGTCTAG 
J CTTGCTCCGCCAGGCACAGCGGNGCTTTGGGGGCCGCAGGGGGCGGCGCTGTGCTGGGCTCACCCCGC 
~ GCGGNNACACGCTCCCTCTTGGCCNCACGGGTGTCCGGTCTCCCTCTCTGGCTTCGCTGTCCCCATGTT 
^ 35 AGTCACANGAGAGCCTGGCTCCCCTGCCCTTATTTGNATGAAATGGCTAGATCTGCCTTACTCTTACTG 
"1 ATGATGAATTGATATGC 

M >'990809A-068.scf came from CONTIG 66 at offset 0;"C:\expoit\EG_DB\990809a\990809A-068.scf , (56>612) 

GTTGAGTCTAGGAACCGTCCCAGCATGGCTCCCCTCCACCGCCACCACCACCACCATGTCCCACCCCCT 

40 GCGATGGCAGGTGATCTAGCTCAGGGGGGCCTCCCAGGCTGAGCAGGAAAGGAAGTTTCCAGAAAAC 
CTGGGCTGGGGGAGGAGTCCTGGGGACAGCAGATGCCTGCCGCAGAGGGCTGGCTGCCTGTGGACCC 
TTCCCAGCTCAGTGGAGGCCACGTTAGGGGCCCTCAAGCAACCCAGAAGCACAAATTGGTGGTTTGGG 
GCCACGCCCAGCTGGGCTGGCATCCACGAACCTGGAGAGTTGGCTATGGCAGCACCAGGGCCTCGGCC 
CCACTCCCCTCCCAGGGTCCCCGTCCTTTCCCCCGCCAGGCTCTGCTCAGGCCAGCCCCTGAGCCGNCA 

45 GCGGGCCCCTCTACCGGGGCCTGGTCTTGAGCACACCCTGTCCACTCACCCACTCTNNTTCCTCGCCAC 
CCTTCCCCGCACCATCGCCCTATATCGGGTTGCTCTCAGGCCCACTGAGTCACTTTCTANNTTGTCTGG 
CCTGCGCGCGT 

>'990809A-069.scf came from CONTIG 67 at offset 0;"C:\export\EG_DB\990809a\990809A-069.scf *(60>613) 
50 GCACGAGGGGAAGCCCATGTTTTATGTGTGCACACACACACAAATGTACACACACTCATGGTCTGCCA 
GTCTAGCAGTGGGAAAATGAAGATGAGGCAGGGTCTGAATGTCCACTTGCTCTCACTGACTGCCACGG 
AGCATGGTATGTGAAGTGGGGTCTTATCTGGAGAACTGTCCATCAGGGCTGTAGTCCTGGCTACAGTC 
CACCAGGGCTGTAACATGCATTATCCATTTACAGTCAGCGAAACCATCGATAGAAAAGCCACAACAAC 
AAGGGAGCTGCAGGAAAAGAATCATGTAAGCCCTCCTGGGTCCTTCATGGCTTTAGGAAATAGGGAA 
55 AGGCACCTAAAATGAGCAGGAAGGGCAACTAGAGTGGGGTTGGAGGTGGGGCAACCACATTTCAAGG 
GCTGCCAGTCTCAACGAAGCTGCCCAAAGCGACACCTATGGTGTGGTGTGTGCCCGAAGGGCCAGCAA 
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GAGGAGTCTACATTTAAAGCTTACGTGACTCTTGTGCCATGCTAAACCACCTCAAGCAGGGGGGCCAA 
CCCGGCGCGCCN 

>'990809A-075.scf came from CONTIG 68 at offset 0;"C:\export\EG_DB\990809a\990809A-075.scf *(60>563) 
5 GCACGAGGGTGAAATTCAGAAGAAGGCGAGAGGGCAAAACTGACTACTATGCTCGGAAACGATTGGT 
AATCCAAGATAAAAATAAGTACAACACACCTAAATACAGAATGATTGTTCGTGTAACGAACAGAGAT 
ATCATTTGTCAGATTGCTTATGCCCGTATAGAAGGAGATATGATAGTTTGTGCAGCTTATGCTCA 
CTCCCAAAATATGGTGTGAAGGTTGGCCTGACAAATTATGCTGCGGCATATTGTGCTGGCCTGCTGCT^ 
GCCCGCAGGCTTCTTAATAGGTTTGGTATGGACAAAATTTATGAAGGGCAGTCGAGGTGACTGGAGAT 
10 GAATACATGGGGAAGCTCGATGTCACCTGTGCCTCACCTGTACCGGTGCGGACTGCCGCACACTACGG 
GATAAGTTTTGGGCCTAAGGAGCGCGNGGAGCTGCTTCCTCCAGACCACGGTCTGNTTGATTAGAGCA 
AGATCAGGCTGGACACGAGCCAATGCCA 

>*990809A-074.scf came from CONTIG 69 at offset 0;T:\export\EG_DB\990809a\990809A-074.scf *(62>380) 
15 GCACGAGGAAACAGGTTAGTTTTACCCTACTGATGATGTGTTGTTGCCATGGTAATCCTGCTCAGTACG 
AGAGGAACCGCAGTTCAGACATTTGGTGTATGTGCTTGGCTGAGGAGCCAATGGGGCGAAGCTACCAT 
CTGTGGGATTATGACTGAACGCCTCTAAGTCAGAATCCCGCCCAGGCGGAACGATACGGCAGCGCCGC 
GGGAGCCTCGGTTGGCCTCGGATAGCCGGCCCCCCGCCGCCCCCGCCGGCGGGCCGTCGCCCGCGTCC 
CCCGGGGCGCGGCGCGGCGCGCCCCCGCTGCGCGTCGGGACCGGGG 

20 

>'990809A-086.scf came from CONTIG 70 at offset 0;"C:\export\EG_DB\990809a\990809A-086.scf '(62>593) 
3 GCACGAGGCTAAGACCCGTGTGCAGCAGCGGCGGGCGGGGGTAGAGGCGGGGGCGGGGGCGGCGGC 

AGCGGCAGCGGCAGCGGGGCTCGGGAGGCAGCGGTTGGGCTCGCGGCGAGCGGACGGGGTCGAGTCA 
^ GTGCGTTCGCGCGAGTTGGAATCGTAGCCTCTTAAAATGGCAGATGATTTGGACTTCGAGACAGGAGA 
:^ 25 TGCAGGGGCCTCAGCCACCTTCCCGATGCAGTGCTCAGCATTACGTAAGAATGGCTTCGTGGTGCTCA 
^ AAGGCCGGCCATGTAAGAATGTGGAGATGTCAACTTCTAAGACCGGCAGCACGGGCATGCCAAGTCC 
p ATCTGGTTGTATTGACATTTCATGGAAGAAATACCAGATTCTGCCATCACTCATATAGGAGTCCCCACA 
M TAAAGAACGATTCACTGTTGCATCAGATGATACTTCACTCCCAAGAAGGGAGTGCGGAGACTCCGCGC 

CGAGAGACCTGCAGAAAGACAAAACACGGGAGAAAATTGTCAGGCGCCCCTGACAGGCG 

yj 30 

~ >'990809A-072.scf came from CONTIG 71 at offset 0;" C:\export\EG_DB\990809a\990809A-072.scf '(293>632) 

p CAAATTGTAAGCGTTAATATTTTGTTAAAATTCGC^ 

5 AATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGTGATAGGGTTGAGTGTTGTT 
q CCAGTTTGCAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGCGAAAAACCGCTTCA 

35 GGCGATGCCCCATACGGAACCATACCCTATAAGTTTTTGTGTCGAGTGCCGTAGCACTAATCGAACCT 
j^ 3 AAGAAGCCCGTTTAAGCTTACGGGAAGCGGGAAGTGGAGTAAGAGGAAAAGGAAGGGGGGCCCTGC 

^ >'990809A-073.scf came from CONTIG 72 at offset 0; n C:\export\EG_DB\990809a\990809A-073.scf '(60>570) 

GCACGAGGAGAAGGGGGACGTGGTGCTGCAGAGTGACCACGTGATCGAGACCCTGACCAAGACAGCC 

40 CTCAGCGCTGACCGAGTGAACAACATCAACATCAACCAGGGCAGCATCACGTTCGCAGGGGGGCCCG 
GCAGGGATGGCATCATTGACTTCACACCCGGCTCGGAGCTGCTCATCACCAAGGCCAAGAACGGGCAC 
CTGGCTGTGGTGGCCCCGCGGCTGAACTCGCGGGGATGAAGGCGCCCAGCGGACCCCTCCCGCCTCCC 
AGTGCTTCGCTCATCCCCTCCTNCCTTCCCAGCTACCAAAGACTCGAGCTTGCAGACAGGGACCCAGG 
GACACCTCNGAGCCCACCGACAAACTCCCGCCTNCTGCTCGGCCCTCTCTGNGGGGGCGGGAGGGGCG 

45 CAGGAGCTGCCCAGNAGTGGGCAGCCGGGCCACACATAGGAGAGCCGGGCAGAGCAGCGCGCAGCC 
CCTGNCATGCAATATTGAGAGAGGACTTTGTGAGTTTTN 

>'990809A-016.scf came from CONTIG 73 at offset 0;"C:\export\EG_DB\990809a\990809A-016.scf '(51>603) 
TATGGAATGATGCTGGCAGGCCTAAGGTTCAAGTAGAATACAAGGGAGAGACAAAGAGTTTTTACCC 
50 AGAGGAGGTGTCATCCATGGTCCTGACAAAGATGAAGGAAATCGCAGAAGCCTACCTTGGGAAGACG 
GTTACCAACGCTGTCGTCACAGTACCTGCCTATTTTAATGACTCTCAGCGTCAGGCTACCAAAGATGCT 
GGAACTATTGCTGGTCTCAACGTACTTCGAATCATCAATGAGCCAACTGCTGCTGCTATTGCCTATGGC 
TTAGACAAAAAGGGTGGAGCAGAAAGGAACGTGCTGATCTTTGTT^ 

TTAATCCTCACTATTGGGATGGATCTTTGAGTCAATCTACACTGGAGTACTCCTTGGGTGGGAGACTTG 
55 ACACCGCTGTTTACCATTTTTGCGAGTCAGCGGACACAGAAGATTAGGAAACAGAGGTGGCGCGCTCG 
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TCGGTGGGGGGCTAGCGCCTTTTTCGCCCCAGCAGTTGGATGTTCCTTTGAGGATGCTTTACTTTTCCG 
GCCCTTC 

>'990809A-014.scf came from CONTIG 74 at offset 0;"C:\export\EG_DB\990809a\990809A-014.scf '(61>603) 
5 GCACGAGGCAACGTCATCCGCTATTTCCCCACGCAAGCGCTCAACTTCGCTTTCAAAGACAAGTACAA 
GCAGATCTTCCTGGGGGGCGTGGACAAGCGCACGCAGGTCTGGAGGTACrTTGCGGGCAACCTGGCCT 
CCGGCGGGGCGGCCGGGGCCACTTCCCTGTGCTTCGTCTACCCGCTGGATTTCGCCCGAACCCGCCTG 
GGGGCCGACGTGGGCAAGTCGGGCAGTGAGCGCGAGTTCAGGGCCTGGGAGATTGTCTGGTGAAGAT 
CACCAAGTCCGACGGCATCCGCGGGCTGTACCAGGCTTCAAGGGNNGGTGCAGGGCATCATCATCTAC 
10 CGCGCGNCTACTTCGCATCTACGAACCGNCAGGGCTGCTCCCGACCCCAGACACGCCATGNGGTGAGC 
TGAAGATCGGCAGACGGACGGCGGGGGGCGTGGCTCTACCCTCGCACGGCGGGGGCTGAGAGCAGCG 
GCGCAAGGACGCACATGACAGCCCGGGCTGTGCGAGACTAGACAGGCGAGGCTTTCAGGCCTGGCAG 
CN 

15 >'990809A-018.scf came from CONTIG 75 at offset 0;"C:\export\EG_DB\990809a\990809A-018.scf'(57>603) 

AAAGCGCTCAAATTTATGACATACAACAGCTGTGGCCAGACTCTGCTTAAATCAAGAGACAATATGTC 
. TAGCAAGCACTGCTATGGAAAACTGGAAAATTGTGTGGGCCAAAACAAAACTTGCCAATGGGACTTCC 
AGTATGATTGTGCCCAAGCAACGGAAACTCTCAGCAAGGCTATGAGAAGGGAAAGGGACTGTGTGTC 
AAATATTTTGAGCAGAGGGCAGAATCCGATCAAGGGGAATTTGTGGAACATCTTATTTCCAAATGTGT 
20 CATTATCCAACATGGGCACATAAACTCATATCTAAACCITGTTGTTGAGGGGATTTCTTACTNTCTGC 
GCTGGNGTGTAGTCACATTGTGGGACACCTGTGTACTGGGTGCGGATCATTTGTGTGCGNGACGGGTG 
Q GANAGAGGGACGCGNGCGGCGGTGGTGTTTGGGAGAGAGATGAAGAAGGGAGGCGATGTTGGGGAG 
iQ GCGGGGACGAGGCNGGGCGGTTTGTAAAACAACCCGNGGAAGGCCCCACCTTTTTGTGGCTTCTATTT 
m TCGCC 
V25 

^ >'990809A-019.scf came from CONTIG 76 at offset 0;"C:\export\EG_DB\990809a\990809A-019.scf '(54>593) 

P." CGGCAGCATGTCTCACAGGAAGTTCTCTGCTCCCAGGCATGGGTTCCCTGGGGCTTCCTGGCTCGGAA 
GCGCAGCAGCCGGCACCGCGGGGAAGGTGGAAGAGCTTCCCCAAGGATGACTCTTCCAAGCCTGTGC 
=F ACCTCACTGGCTTTCTTGGCTACAAGGCTGGCATGACCCACATTGGGGAGGGAGGTCGATAGGCCAGG 
W 30 GGCCAAGGTGAACAAGAAGGAAGGGGGGGGAGGCTGTGACCATCGGGGAGACTCCGGCCCATGGTG 
s ATTGTGGGCATCGTGGGCTACGTGGAAACACCCCGGGCCTCCGGACCTTTAAGACCATCTTTGTGAGC 
Q ATATTAGCGACGAGGGCAAAGGCGCTTTACAAGACTGCATAAGACAGAAGAAGGCCTCACAAAACTG 
01 AGGAAGGCAGACGCGACGCAGAAGAGTTGGAGGATTACAGATAAAAGACTGCAGTATCGGCATGCCA 
H ACCAATCGCTGTCTTGGCAGAGAGCCCTATGAGTCAGGACGAGCCGNGCCAAATGACGGCGGGAGTG 

m 35 GC 

>'990809A-083.scf came from CONTIG 77 at offset 0;"C:\export\EG_DB\990809a\990809A-083.scf '(55>579) 
" t& GTTGACCTTGACCTGGGTAACTATGAACGTTTCCTTGATATCCGCCTCACCAAGGACAATAATCTGACC 
ACTGGCAAGATCTATCAGTACGTCATTAACAAGGAACGCAAAGGAGATTATTTGGGGAAAACCGTCC 

40 AAGTGGTCCCGCACATCACAGATGCAATCCAGGAGTGGGTAATGAGACAGGCCTTAATACCCGTGGA 
CGAAGATGGTCTGGAACCTCAAGTGTGTGTTATCGAGCTTGGTGGGACAGTAGGAGATATAGAAAGC 
ATGCCCTTTATTGAGGCCTTCCGTCAATTCCAGTTCAGGGTCAAAAGAGAGGAACTCTGTTATATTCAT 
GTCAGCCTCGTGCCGCAGCCAAGTTCACAGGGGACAGAGACTAACCCACCAGACAGGGTCGGGACTC 
AGAGGCTTGGCTTCCCAGTCTGTTGTTGCCGGGCTCAATCTCTGACCGCAGGAAAGAAAATATGAGTC 

45 TGCTGGAACCGACAGGACTGGCCTGAGCTCGCCTTACGGTCCCTATGTAGA 

>'990809A-081.scf came from CONTIG 78 at offset 0; H C:\export\EG_DB\990809a\990809A-081.scf '(61>602) 
GCACGAGGGATTTTTATTTTrCAGCCTGTTTGTTTTCAA 

ATCTTATTGGTACCAATCAGTATACATCACTTAAAGCTGTTGCTCCTGAGCTTATATTGAAGTAGCCCT 
50 AAGTACCTGGTGAAGTTTACATGTATAAGAGAGTTACACATTTGGGGGTTCAGTTGATT^ 

TAACATAAACATACTCTAGAACTATACACAAAGATTTACAATTTAAAAACATAATCAGNCACCTTAT^ 

ACCTGGAAATTTATTACTTTTTACTACTCTTCATTTGCTT 

TAGAATTCAAGAACCAGGACTCTAATCTTTTTCCT 

GATCAGGTATAAATATTTATATTAATTGATTATTATGGTAGGGGGAGGCAAGAACCAACCATACAGGA 
55 TCATGCTACGATTTAGACATAGNCAAAACAGAGAAGGANNATATTTTTAAGGATATATAT 
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>'990809A-077.scf came from CONTIG 79 at offset 0; ,, C:\export\EG_DB\990809a\990809A-077.scf , (55>571) 

GTGGTACTAACCTTACTTCCCTTAGTGTTGACCCGGAGAAGGAACGATGGTGCTGGATCTGGATTTGT^ 

TCGGGTGGATAAAGGGGGGGAACCCAGCACTCATCCGAGAGTCGCAGGAGAAGCGCTTCAAGGACCC 

GGGACTGGTGGACCAGCTGGTGAAGGCAGACAGCGAGTGGCGACGATGCAGATTTCGGGCAGACAAC 

TTGAACAAGCTGAAGAACCTATGCAGCAAGACAATTGGAGAGAAAATGAAGAAAAAAGAGCCAGTG 

GGAAATGATGAGTCCATTCCAGAAGAGTATTAAATCTCGATGACCTCACTGCAGACACTCTAACTAAC 

CTGAAAGTCTCACAGATCAAAAAGTCCGCCTCCTCGNCGACGAAGCCTCTGCAGGTGACGCCGAGCGG 

ATAAAACGGGAGCTGACGCCTGAGAGCGTTCGGAGATCGGGACCTCTGCACCGNCGNGCCATCACGA 

GACAGATGCGACACAAGANAGAGATTGGGGGATGTCAGNCAGAGA 

>'990809A-085.scf came from CONTIG 80 at offset 0;"C:\export\EG_DB\990809a\990809A-085.scf '(27>51) 
TATCTAGTGGTTTCCCCCCGCTTCT 



>*990809A-082.scf came from CONTIG 81 at offset 0; H C:\export\EG_DB\990809a\990809A-082.scf '(61>456) 
15 GCACGAGGCTCTGGCGTCCCGAATTCCGTCTGTTTTTTCTCACAGGCTGTGTCCCGTCCGCTGGCCCAA 
CACCTCAGGGGAACGATGGGCCGCAGAGTCCACAGCCACTGCCGGCATCACCGCGGAGCTGGGTTCT 
GCCGACAAAATTGAAGAAGATGCCCCTGCTCCTTCTACTTCTGCAGATAAAGTGGAGAGTCTGGATGG 
GGATAGTGAAGCTAAGAAACTCTTGGGATTAGGACAGAAACATCTGGGAATGGGTGATATTCCTGCA 
GCTGGCAATGCCTTCCAGGAAGCAGCTAGNCTTTTAGGTAAGAAGGAGGGAGAGACAGCTAATGAAT 
20 GTGGAGAAAGCCTCTTTTTTTATGGGAATCGCTTTGGAGTGGGCAGATGGGAGATGGG 

>'990809A-071.scf came from CONTIG 82 at offset 0; M C:\export\EG_DB\990809a\990809A-071.scf '(49>598) 
TAGGCGCAGATCACCCTCGGCCTGGTCAAGTTCAAGAACCACAGGCCATCCAGACCGTGCGCGCCCGG 
CAGAGCCTGGGGCCGGGGCGCTGTGTGCTAGAGCGCGGGGGCGCGCCTGGCCTGCCCGAGGTCGTGC 
25 CAGCTTCTGGGCCCCCATCGGCTCTCGGAGCGTGACTGTGCTCCTGACTGTGCTCCGAGTGGCGAGGCT 
2? GCGGCTGCGGACACCCCCGTGGAGGAGGCGTTGGAGTCACGGGTCAGCGGGAGCCAGCAAGGAGGGG 
tf 1 GACAGCCACGGAGAGCTGAGGATGAGGATTCGGCCCCGGGCGCTCAGGCTCTCAGGACGTGCCTGTC 
M; CCAGCCCAGCCTCTGAGCTCCAGCAAGCCCCGACCGCTGCGCCCTATTGCTACTCTGCAGATGTCCGA 
CCAGCTTGGGCTGGGCTGCAGAGGCGGACCCGGATCGTGACCACATTTAGACTGGAGCCGCTGGGAC 
|/j 30 ACGGACAACCCCAGCTAATTGATCACGAGCCATCTGGGTGTGGGCTGGTCCTCCGACCCCCCTCGCCC 
5 TTTTACATC 
f~i 

m >'990809A-070.scf came from CONTIG 83 at offset 0;"C:\export\EG_DB\990809a\990809A-070.scf *(59>543) 

%~ GCACGAGGGTTTCACATAAAACACAGGGAAAAATGTCACGCTTGAAGGTGGCCCTTCAGTTCTCCTAG 
:*? 35 TGAAAGGGCATGTAGCAACAGTACCTTGTGCCTGGCCATCTTTACTCCAGCTCACGTGCTCTGGTACCT 

CATTGTGTCCTCACAGCAGCCCTGGAAGGCGGGAGGGGCGCTACTGCCATCCTTGTGTGTGTGAAAAC 
^ TTGAGACCGAGATAAGGCCAGCGACTTGCCTGACTAAAGTTGCCTAGGTTGCCCAAGCTGTGCCATCA 
H 5 TTCCACACTCAGCAGAGACGGGGAGAGCACCTGTGGGGCAGAGACTGAAAAAAGTCCCCAGNTCCGC 

TTTGTCCTCCTGGGCCCGCGGCTGCCCTGCCCAGCCAGGTACTCTTTTCTCTTCACGATGATAAACCTG 
40 ACACCAGTCTTGTGCGACACAGGGGCCTGGCTATCTCTGCATATCACAACATACTGGCTCCTGGGGCA 

CGGNAAGA 

>*990809A-080.scf came from CONTIG 84 at offset 0;"C:\export\EG_DB\990809a\990809A-080.scf "(61>603) 
GCACGAGGCTTGCATCCAGTTTGACTACAAAGGAGCTTCATCTTTCAAGATAACCCGTGGAATTGAAG 
45 CAGTTGGTGGTAAATTAAGCGTGACGTCAACAAGGGAAAACATGGCCTATACTGTGGAATGCCTGCGG 
GATGATGTTGATATTCTAATGGAGTTCCTGCTCAATGTCACCACAGCACCAGAATTTCGACGCTGGGA 
GGTAGCTGCCCTTCAGCCTCAGCTAAGGATTGACAAAGCTGTGGCTCTTCAGAATCCACAGGCTCACG 
TCATTGAAAATTTGCATGCTGCCGCTTACAGAAATGCCTTGGCT^ 

GGATTGGAAAAGGACACCAGTGAGTTACTGACTATGTACAGAATCATTTACAGTGCAGGAGGCTTTGT 
50 TGACTGGGGNGTCATCTGCCTAAGCAGTGCTGACACTTCTACATAAGGGGGCTTGTTATTGGGCAAGC 
CAGACCATGAGGAAATGAGACAGAGAGACGCCGCCATCCGTTTGGCAAAGCACCTGAAGCAAACAA 

>'990809A-076.scf came from CONTIG 85 at offset 0; "C:\export\EG_DB\990809a\990809 A-076.scf*(56>5 62) 
TTTGATTGGGAGGAAAAAGACAGGCCAAGAAGCTCTCTCTCAAACAACCATCTCATGGACCCCATTCC 
55 AGGAAAGCTCTGAGTATATCATTTCATGTCATCCAGTTGGCATTGATGAAGAACCCTTACAGTTCCGA 
GTTCCTGGAACCTCTGCTAGTGCCACCTTGACGGGCCTCACCAGAGGGGCCACCTACAACATCATTAG 
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GGAGGCAGCAAAAGACCAGCAGAGGCAGAAGGTTCGCGGGAGGGGGGGTACCGNGGGCATTCTGTT 
GACCAGGGCCCGAGCCAGCCCACACATGACTCCTGCTTCGACCCCTCACGGCTCCCATATGCCATTGG 
AGAGGGTGGGAGGGATGGCTGTTTGGCTTTACTCTCGGCGCGCTTAGCTTGGCGTGGGCATTCCATGC 
GATATCTATGTGCCTGACAGGGAGAACTCAGAAGAGGAAGGGACGGAGGGAGATGGCGAGAGGCGC 
5 CGGCCTGAATGAAAGAGATAGGTGACCAGAGCCAG 

>'990809A-005.scf came from CONTIG 86 at offset 0;"C:\export\EG_DB\990809a\990809A-005.scf *(5>15) 
ATTTTCGCGGN 

10 >'990809A-01 1 .scf came from CONTIG 87 at offset 0;"C:\export\EG_DB\990809a\990809A-01 l.scf '(49>63) 
TTTTGTTTAACACCT 

>'990809A-023.scf came from CONTIG 88 at offset 0;"C:\export\EG_DB\990809a\990809A-023.scf '(1>14) 
GCCGCATGAAACCC 

15 

>'990809A-04 l.scf came from CONTIG 89 at offset 0; "C:\export\EG_DB\990809a\990809A-04 l.scf '(5>17) 
ATTTGAAAACCCC 

>'990820A-045.scf came from CONTIG 1 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
20 045.scf'(58>535) 

AGGCACGAGGCAGAGACGCAGCAGCGGCTCCCTCTGCCCACACCCACCGCGCCCTCGCGCTCGCCTCT 
n CCTTCCGGAGCCAGTCCGTGCTACCGCAGGCGCCCAGTCCACCACCACCCTCTGCAGCCATGTGCACC 
'% AGGTCCGTGTCCTCGTCCTCCTACCGCAGGATGTTCGGCGGCCCCGGCACCGGAGTCGGGCGAGCTCC 
2f ACCCGGAGCTACGTGACCACATCCACCCGCACCTACAGGCTGGGCAGGGCGCTGCGCCCCACCACCAG 
Ly 25 CCGCACCCTCTACACCTCGGCCCCGGGGGGGCGGGGCCCCCAGCGCTGCCTGGCCGTGCGCTGCGGGC 
j GGCGGGCCGCGTGGGGGGGTGGAGAATTGGGGGATTCCGGGGCCGACGCCTCACACGATTCAAGACA 
ff* CCGACACGGGAGGGGGGCGCAGACCCAAGCCGCTCGCAAATAAGGACAGGGGCTCTGAGAGAAAAA 
M" GAACG 
£ 

yj 30 > , 990820A-013.scf came from CONTIG 1 at offset 3 ; "E:\SEQUENCE\export\EG_DB\990820a\990820A- 
a " 013.scf*(54>434) 

p CCCGCGCCAGAAACGCAGCATCGCTCCCTCTGCCCACACCCACCGCGCCCTCGTGTCTCGCCTCTCCTT 
m GCGGAGCCAGTCCGTGCTACCGCAGTCGCCCAGTCCACCACCACCCTCTGCAGCCATGTCCACCAGGT 
« CCGGGCCCCGGGCTCCTACCGGAGGATGGCGGGGGGCCCGGGACCGGAGGGCGGCCGAGCTTCACCG 
~f 35 GGGCTACGTGACCACATCCACCGGACCTACAGGCGGGGAAGGGCGCCGGGGCCCACCCCCGCCGGAC 
Jjj CCTTACACCGGGGCCGGGGGGGGGGCCCCCCCCGCCCCGGGCCGGGGGCGGGGGGGGGGGGGCGGG 
J GGGGGGGGGGGGGGCGGGGGCTTGGGGGGCGGCCCCCAAACCAA 

>*990820A-002.scf came from CONTIG 2 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
40 002.scf'(62>518) 

GGGCGGGGCGTGGTTTTTTTTTTT^^ 
TGTAAATATATAAGATACCTTTTTT^ 

TGGGGGACATGGGGGGAAAGGGGGGAACCCCATGCATGGCGCACTCCCCCCCAGGGGGGGGGGGGG 
GGGGAAAGGGGCGGAAAACCCCGGGGCTCCTGGTGCAAAAGCTTCCCGGGACAGGGTCCAAATGCAG 
45 GAACCAAAGGGGCCGGGGAGGCGGGGGGGGAACCGCGGAGGGGTTCACTCTTGGGAGGACATAACA 
TGATTCGGCCCCAACTTCCCCACCCGGGGTAAAAATTTCTAAAACCCCCGGTTGGACTGGGGGGCGGG 
GGGGCCGGGCCCGGGTGGGTGGAAACAGGGGCCCAAAAAAAAAAGCGACC 

>'990820A-043.scf came from CONTIG 3 at offset 0; M E:\SEQUENCE\export\EG_DB\990820a\990820A- 
50 043.scf'(58>460) 

TGGCACGAGGGAAAAGGTGGCTGGTGGTGAGTTGCTGGGTTCCTCCCTGGTGCCTACTGGGTTTTCCC 
AGGGTGGCTGGTTGGGGCGGAGGGCGGGGCCCCCCCGGCCCCCTTTTGGGAAAATGCCTGGGACCCCC 
CTTGGCCCCCTCCCTGGCGCCTGGGTGGGAAAAAAAAGGGAGCAAAAAAGGCCCCCGGCGGGGGAAG 
AATGGGGCCCCGGTTGGGGGGGCCCCGGGGGAAGGGCCGGGGCCCCCCTGGTCCCCCCCTGGGCCCC 
55 GGGTGGGGGGAGAAAAAGAGGCCCCGTGGGGGCGGACGGGCACCTGGTTGGGGGCTCCCGGGGACCT 
CCCTGGAACCCTAAAGGAATTTGGTGGGACAGGGGGGGGGGGGGGGGGGGACGGGCCCGGGCCAAA 
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>*990820A-035.scf came from CONTIG 4 at offset 0;" E:\SEQUENCE\export\EG_DB\990820a\990820A- 
035.scf'(60>530) 

GCACGAGGGTTTTTTTTTTTTT^ 
5 GGAGGTTCGGAACAAGGAAGAAAGGGGGGGGAGGAGGGAGGGAGGGGGGGGGAGGAGAACACCAA 
GCCGGGGTAGGTGGGCCACGGCCAGAGGGAAAAAGGGGGCCCCGGGATGGAAGGGGAGCGGGGAGG 
GGGACGGGGGGCAGGCAACAGGAGGGGGACACGGAGAGGGGGGGGGGGTAGGGGACAAGGGGACC 
CCACATCCCCGCCGGTCCAATGGTAACAGAACAACCAAAGCCCCGGGGGGGACAAGGGGGGCAACTT 
GCGTTGGAACAGGGTTAAAATCGGGGAAGGGTGACCAACGCCCTTGGCGGGGGGTGGAGAAAAAAA 
10 AAAGAAAAAACCCCCGGACAAAAAGACCCCATTATGTTGGTGGAGAGGGGAAGTGGGGGGGAACCC 
ACGN 

>'990820A-014.scf came from CONTIG 5 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
014.scf'(56>446) 
1 5 GCACGAGGGTTTTTTTTTTTTTT^^ 

AAGAACTTAAGTTGATGTTTTGTTACAACTC^ 

GCCTTGGGGACCAGGGAAGGCACCCCTGTGGGTGTGGGAAACCAGCCTGGGGCTTTAGTTTCACTGGG 
GCCAGGGTGTGCTTGGGAAAGGGGACCTCTGCCTTGCCAGATCCCGGAGCCCCCCTCTTGGGCCAGGT 
GGTTTTGGGGGCACCCATTTTTTGGTGGTTTCCCCCGTCTATTAAG 
20 AGGGGTTATTTTTTTAGGGGGGTGGGGGGGGCCGGGGGCGGTTCCACCT 

>'990820A-01 1 .scf came from CONTIG 6 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
011.scf'(60>496) 

GCACGAGGGTTTTTTTTTTTTT^ 
25 GGGATTGAACCTGGGCCCCCTGCAGTAGAAGTACAGAGTTAACCACTGGAACTGGTACCAGGGTATTT 
CCACACATAGATTTTAGGAGCTTTGTGCTGTATGCTTAAATGCTGGCATTCCAGAGATAACATGAAGA 
CAAACTGGGTTGGAGAGTCTCATCATCTGTTTTCCCCTCCGGGGCTGGCCATAGAAGACTGAAATCCA 
^ GGGAAGAAAGATGCTGCAGCAGCAGAGAGCGCTGATTCAAACTACCTGCTTACAGGCATGCTCGACG 
«F GCAGAGGCAGGCGGGGCTAAACAAACCGGGGACTATGTTTCTAATTGAAATACGTGTGGGCTTTCCTT 
U 30 GTTGGCCGGGGCAGGAAGGAACGAGTGG 

p >'990820A-003.scf came from CONTIG 7 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 

O03.scf(61>525) 

GCACGAGGGTTTTTTTTTTTTTTTTTCT 
m 35 TTGGTCAAGTTGTTTTCATTAAAAAGTACTGATTTTAAAAACTAATAACTTAAACTGCCACACACAAAA 
2^ CATATGGTCCACAAAAACATTCTCCTTTCCTTCTGAAGGTTTTACGATGCATTGTTATCATTAACCAGT 
CTTTTACTATTAAACTTAAATGGCCAATTGAGACAAACAGTTCTGAGACCGTCCTrCCACCACTGATTA 
AGACTGGGGTGGCGGTATTTGGGGATATATTCATTTACCTTTTGACTTTTTGGCAGACTGGGACCT^ 
ACCCCAGCGCCTCCTGCCATGTTTTGAGACCCCCGCGATGTTTGTTAGTCCGCCAGAAACGCCAGGGA 
40 GGAATAAAGAACTTTGCCCATGGGTTGCCGACCTTAACGTGGGGGGGCCC 

>'990820A-038.scf came from CONTIG 8 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
038.scf'(50>535) 

AGGCTCGAGTTTTTTTITTTTTTTTT^ 
45 TTGGAAGGTACTCCCCGGATGGACATCGCTTGGGCCTTGAGATTCTTTGCCATAGACCCTAAACCACC 
ACACAACTGCAACCAACCACriTACGAGGGTTCCCCTCrCTGTCAATTTTACAGAGGCCTACCCCTTCC 
CCTAGTTTCTTTTTGCCATCAACCTTAATAAGGTGATTTGAAGCTCAGCACAAAGGGCCCTCACCAACT 
TGACATACATTAGCTCATCACAGTGGGATGCGAGCACACACAGAGGGGCTTGGCGCTTGGGCTAAGCT 
TCGAGATTCCGATTCCAGGCTAGCCATGGGATGAGGCGCCTCAGCCCCTGCGAAAGATAACGCCTTAC 
50 ACCCCGCACATGCCTCCTGCCTGGGGGGGTAGGGGGGGCAAACTGATGCCCGACCTCCCCCCGCGTCC 
CGGTGN 

>'990820A-072.scf came from CONTIG 9 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
072.scf'(9>114) 

55 GGGGGGGGGGCCGiuiiuuiiAi'ri^'imiuii'ciiuiuiui^uuiuu'iTrTri'i^i'rri'i'A'ri'rrrri'ri'GTT 

TGTGTTrGGTTITTTTrrTTGGTTTTITTGTTG 



Li 



203 




>'990820A-096.scf came from CONTIG 10 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
096.scf*(55>399) 

GTCTCGAGlTlTlTiTlTlTlTn 
5 CCAGCCATGATGTAAAGGGCACAGACTTTGGGGTTGTCATAGGATCCCTTGACAAATTCGATGTAGAG 
TTTGCCTGGGAAGGTGGACACCTCGCCCTGGACGCTCAGCTTCCCCTTCCGGATGCTCATCGGGATGAT 
CTCATCATGGGCAGTACTGGGCCCTACAAGATCAAAGATATCCAGGCCCTTCACCACCCCGTGGCCGG 
TCAACCGCACGTAAAACACCTTTTGTTGGGACGGGCCAAGAAGACCCAAAGAACTTAACACCGCACGT 
AG 



>'990820A-062.scf came from CONTIG 1 1 at offset 0; "E:\SEQUENCE\export\EG_DB\990820a\990820A- 
062.scf'(56>435) 

AAGCCTCATGTGTATGAGTGTTTTCCCC 

GAGTTGCACAGATCTTCATGGTGAGCAATTAAGAAATTTTAGTGAAAAGTAGATAACAAT^ 
15 TCAGTTTCTCTGGTCTTTTGTAATACTGTTTC 

TGGTTTTGACAGCCTCCTCATTACAGTTTCTTAAATGCATACTGGTTTGTAAAG 

CATTCCATTTATGAGAAAAGAGAGAACAGCTAATAA^ 

AAAAAACTGAGGGGGGCCCGTACCCCATCGCCTT 

20 >*990820A-050.scf came from CONTIG 12 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
050,scf'(60>520) 
p GCACGAGGTCGAGTTTTTTTTTTTTTTT^ 

J§ TTGAGTATTAAGCAGTTCTTGAAAGAATGAGGGGGGAAGAAGAAAAGCCCAAGTGAATAAAACATTG 
S AAACTATTCCCCTTTGAAAATAAATTCTAA^ 

ti 25 ATCCGAGTTTATAGATAGAAACAAAAAGTAGTCCTTOATGAAATAAGGTTACAAG^ 
TTTTCCCTGTTATAACTGGAAGCGAGAAGAGACGAGTT^^ 

CTTCACAGCTGACCCAAGCAGCTGAGTGCCGAGCTGTGAAGGAACCAAGCAACGGGCCGGGGGGACG 
ri AACGCGGGCCGCTGCAGAACACGGGCGACATAACAAGGGGGCTCGAGCTGTGTT 

W 30 >'990820A-001 .scf came from CONTIG 13 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 

s_ 001.scf(ll>536) 

D GGGCGGGCGTCTTATATTTGGATCCCCCGGGCTGGGGGGAGCGAGGCGGGAACGGGGCGTTGGGTCT 

01 GTCGTTTGGGCCGCCCAGACACCTITACTGTAAAGATGGTCAACGTACCTAAAACCCCCAGGACTTTTT 

fi GTTGGAAGGGTGGAAAGCATCAGCCTCACAAAGTGACCCAGGATAAGAAGGGGCAAAGGATTGCCTG 

35 GGTGCCCAGGGAAAGAGGCGCCTTGGATCGGGAGCAAAGGGGGTCCCGGGGGGCAAAACCAAGCCA 

^ ATTTTTCCGGAAGAAGGGGTAAACCACCAAGAAAAAGGTGGCGAGACTTGGATGCGTGGGGCCCAAC 

^ TTGCGGATCCAAAAGGATGCTGGCCTTTAAAAGGGGCGGCCTTTTGGAATTGGGGAGAAAAGAAAAA 

^ AGGGCCCAGGTTCCCTTTAAATTTGGGTTTTTTGTTTTTTTT^ 

GTGGGTAATTTGGGTTTTCTTTTAAAAAAAAAAAAAATGGGGGGGGGCGGGCTT 



>'990820A-079.scf came from CONTIG 14 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
079.scf'(54>478) 

1411114UU1CGTAAAAACCTGTTTITAATTTTGTATAAAACAAAGGGTGGCCTCCGCCCCAGGGGGCT 
GTAGGGAGAATTCAAGCTAGACCAGCTGGNGGTGGGGGGTCACAGGCCTACCTCGGGGGGGGGGACG 
45 GGCCCTGGAGGGGGGACAGGGAAGGCATGGCAGGGGGCCCAAGGCCCACAGAGCACCCCGGGCCGC 
CCCCCCGCCCCGGGGGCAGGAGACTAGCCCCTCCGGGGGCCCCCCTTGGGGGTGCGGGGGGGGGCCC 
CAGGCCCCGCAGCCTCTAACAAGACGAGAGAAAAGGGGGAAGGGGGGAAAGCACCAGGGAGGGAGA 
ACCCTGGGGCCCCCGGCTGCGGGGGGCCGCTTCCCCCTACAACCCCCAGCTTCTGGCCAGGCGGCGCA 
CAACTGCACAGGCCCTGTGGGC 



>'990820A-015.scf came from CONTIG 15 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
015.scf(60>454) 

GGACGAGGGCGGGAACGTGCTGGACCCTCTGTGCCAGCTGGGCAACCCCCAGCTTCGGGTTTTTCGCA 
CCAACTTCTTCATCCAGGGTGGGTGCGGGGCCGGCACCGGGCCCAGCCCCGAGGGATACCCGTGGCAG 
55 GGTCCCGGATCCCCCATGGAAGGATGGACCAGAAGTGGACCCTCAGGAAACTACCTCGGGCGCGGTT 
ACCATGTGCGGGGGGCCGCCGGGGGGGCGAGGGGGGAGGAACGGGTCCAAAAAGGAGGAGGGAACA 
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CAGGAACGTAGGGATAAAAAAGCCAGATTTTAAGGGGGCCTCGGGGCAGTGGGACAGGGAGAACTTT 
TAATTTCCAGAATTTGTTTCCTAGGGGGAAGGGGGCCGGGGGGGGTCGGGGGGGGGGAC 

>*990820A-009.scf came from CONTIG 15 at offset 368; ,, E:\SEQUENCE\export\EG_DB\990820a\990820A- 
5 009.scf'(60>430) 

GGACGAGGGGGGGGTCGGGGGGGGGACCGGGCCCTGCTGGGTCCTGCTTGGGCCCATTGGTCCCCCTT 
GGGTGCCCGGGGGCCCCCCTGGAACCCCAAGGGCCCGGGGGGGGAAGGGGGGGGGAAAGGGGGAAA 
AGGGGGACAAGAGGGAAATAAGGGGGGACCGGGGGTGTTTTTGGTGTTCAGGGGGCCCCCCCGGGCC 
TTCCCGGCTTTGCTGGGGAGCAAGGGGTCTTTTCGGGACCTTTGGGTGCTGGTGGGTCCCCGCCGG 
10 CCCCGGGGTTTTTGCGGGGTNTTCCGGCGAAAAAGGGACTGAAGGGCTGGCCCAGCCCCTTTG 
CCGGGGGCCAAAGGCGGGATGGGGATGGTGGGG 

>'990820A-019.scf came from CONTIG 16 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
019.scf'(60>343) 

15 GCACGAGGGGGGGGCGGGGTGCCGGGTTTGGGGCGCGACGCCGAAGGCGTGGGAGGAAGGCGGAGT 
GGGGGCCGGCCGGGGGCCGTCTTTTGGGAACGGCAACGAACAGGAAGTTGGGGCCCCCCCGGGCCCG 
GGGCGGACGGGGGGGGGGTGGGGGGGGAAGGGGGGTCGGGGGGGGGCCCGGCCCCTGGGGGGGTTT 
GTGGGCTTGAAATTCCCAAAGGGGGGGAACCCTGGCCCCCCCCACATAATTCTTCCTGGGGGTGCAAG 
GGGGGGGGGGGGCGCCG 

20 

>'990820A-094.scf came from CONTIG 17 at offset 0;" E:\SEQUENCE\export\EG_DB\990820a\990820A- 
m 094.scf*(59>475) 

% GGGGACGAGGAGAAGCCATTAGAGGTTGGGCCCCATGCACAGATGGAATAGACTACACCAATCATTC 
« AAACACCCTCCCTTCTTGGTTACTTTGCACGACTT^ 

j~ 25 CCCCAACCAAGGACACTGAGTGGCAGAGCAAACCTGGCACTTTGCGTGGAAGAAGATGCACCTGAAA 
%1 TTCTGGCAAAAAGCAAGACCGGGGGCCTGATGGGAAGACATGGTTATGGGCCGGACCCCCCGGAGCA 
01 CATAAATGGGGGGGACCAGAATCAGCCCTCTTTAAAGTGGGGGATGGAAAAGTGTATGGGACTGGAA 
I- ACCCGGGGGCTAAGGGGGGGGGTGGGGGGGTAAAGGTTTTAGGGGGGGGGAAGGGGGGGGTTTTCG 
,p GTGGGGGGCGAGCCC 

u 30 

3 >»990820A-005.scf came from CONTIG 1 8 at offset 0;"E:\SEQUENCE\export\EG__DB\990820a\990820A- 

p 005.scf'(118>329) 

rf; TGTCTTTCCACTTCAGGGATGACCCTTTCCCAACGACGTGAATCTCGCAAGGCTTCCTCCCTTTT 
m CGAATGGGACGTCTGGCGGGAGAGTCCGGGGGTTCAGCACACGCTTGGAGGTGGTGGGCCCCATGGG 
^ 35 GACCTGTACTGGCTTGGCCGGCTGTGTGTGTGGACGGCGCTTTCGGGGCGACTTTGGGGGGGCCCAAA 
j£? GTCCCCA 

H >'990820A-017.scf came from CONTIG 19 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 

017.scf(60>389) 

40 GGCACGAGGAAGTACTTCTTGTCCTGGGAAAATTCCCATGGGATGGGAGGGACGCCTGGGTAGGTCTT 
ACAGGTCTATGTGGGTGCGCAAAAGAGGTCGGGACGGCGACCTGAAGTGAACTTTCACATTAAAGGC 
TGGTCACCCATTGTTTGCATACATTTTTATGGTTCTTTGAGTT^ 

GGGGGCTTTTCCTGGGTGGGCTAAAGAGGGTTTAAAGCCGTCCGGCCTGGCAATGCCAGAAAGACCCC 
AGGGTTCAATTCCCTGGGGTTGGGAAAGATCNCCCTTGGAAAAGGGAAATGGGAAA 

45 

>*990820A-008.scf came from CONTIG 20 at offset 0; "E:\SEQUENCE\export\EG_DB\990820a\990820A- 
008.scf*(55>287) 

AAAACATCACGTTGGGAGAACCGCCTGGGGTTTTGCACTCGGGNGG 

TGGGCAGCTCCTGAAAGGCGAGACACTTGTGAACATTCAAGTGAAGCAAAAGCCTTTCATGATTACAG 
50 TGCAGCAGCCGCCCCGAGCCCCGTGCTTGGCAACATTCCCCCAAGGATGGGAGGGCGGGAGGGCCCA 
TTCCTCCGGTI1T1"1"1TTAGCTTTTTTTTA 

>'990820A-004.scf came from CONTIG 21 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
004.scf'(209>270) 

55 CCGGGAACCCAAAGGGATTTTTTCTGTTTGCTGAGATTATACTATGCCTGG 
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>'990820A-016.scf came from CONTIG 22 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
016.scf'(54>535) 

GTCCACAGGCGTGCTGGGCTCCCCGCTCATCTCACTGCTCTTCTGGATCCTCATCTGCTTCTCCATCGCG 
GCCCTGTTCACCAAGCGCTACAGCATCCGCCCCCTCATCGTGGCGCTCATCCTGCGTTCCATCTACTAC 
5 CTGGGCATTGNGCCCACGCTCAACATCCTGGGTGCCCTCAACCTGACCAACAAGATCGGGGTCGTGGG 
GAGCTTTGTGGGCAACCGTGGCACCTTCATCCGGGGCTATAAGGCCATGGGCATGGACATGGAGTTCC 
TTACCACGTGGGCTACATTCTAACGGGGTGTTTTGGCCCTTTGGCCCCGAGCCTTTTACGGATTCTGTTT 
TTTACCCITTTACGGGAAGGACCTGGAAAAGGGAAAAAAAGGGACCCGAAGGCCGCCAACTGCTGCC 
GCCGGTGGCCCCATCGGCTACCTTTTCTTTGGGGTTCCTTCCAAGAACATTTATCTTGGGGGCCGGTGC 
10 C 

>'990820A-033.scf came from CONTIG 23 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
033.scf'(54>544) 

CGCCGCGCACGCCATGGGAGGCCGGGGACTGACGACGAAGTCATACGGTAAGCGTCGTCCTAATCGG 
1 5 ATGGAGGATGGTGGCTGGGAGATGAATCGGAAGAATTATATCTGCTGGTGAAAAGTTTCATTAAATGG 

TGCAACTCAGGATCTCAGGAAGAGGGATACAGCCAGTACCAACGTATGCTGAGCACGCTGTCCCAGTG 

GGAATTTTCAATGGGCAAAACTTTGCTGGTATATGATATGAATCTCAGAGAAATGGAAAATTATGAAA 
. AAATTTACAAGAGATAGAATGGTGCATTGCTGGGAGCCCATGAAAAAATTGCTGAGTGCAAAAGCCA 

ATTCTTCAGCAAAACGATACAAAAAATGGCAGATAGATGCACTGGCAAGGGATCCACACATCAGCAG 
20 CCCCAACGCAAAAGACTCGGGCCTGGAAAGAATAGACTCTTAAAATTAAGAGGGNGAAGAAACGGAA 

AGAACGAACGCCCAGGCTC 

Jq >'990820A-020.scf came from CONTIG 24 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 

gi 020.scf'(60>504) 

^ 25 gcacgaggcagaggtgcaactttcttcggtacgtcccgaatccgggttcatccgacaccagccgcctc 
^ caccatggccgcctaagtttcgaccccaacgagataaaagtcgtggacctgaggtgcaccggtgggg 
7: aagacggtgccacgtctgccctggcccccaagatcggccctctgggtctgtctgcaaaaaagggcggt 
*t gatgacatcgccagggcaacggtggttggaagggtctgaggattacagggaaactgaccattncaaa 
7? cagacaggcccagatggggggggcctttggctttgccttgatcttcaagccccaaggacccccaggaa 
w 30 agaagaaaaaaaaaattaaaccaagaacatttttttgagaatgaaattgccggggagcgttgggg^ 
s tattggaatttgggacatagggaatcgggacggcgggggg 

01 >'990820A-010.scf came from CONTIG 25 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 

Q 010.scf'(60>532) 

fn 35 GCACGAGGCTGTGTTCTGGGGAGAGGAGCACCACTCCGGACATTACTGGCTACATAATCACCACCACC 
^ CCAACAGACGCGCCAGCAGGCGATACGTGCTCTGGAGGAAGAGGGGCATGCGGATCAGAGTTCCTGC 
J~ ACCTTTGAAAACCTGAGTCCGGGCCTGTTGTACAATGTTCAGTGTTTACACTGGCAAAGATGACAAGG 
r AAAGAGTCCATATGTCTGATACCATCTTTCCATCTGTCCCTCCTCCCAGTGATTGGCGATTTACCAATG 

TTGGCCCTGACACATGCGTGGCACCTGGCCTCCACCTCATCCATCGAACGACCACCTCTGTTCGCTCTG 
40 GCTGGGAAAAAGAGGGAGGTGCCGGCTGCCTTTCTCCTCAACAACCAGGATTTAAAATTCTGCCGGCC 

CGACTTTATAAGGTTCAAGGTAAAGAAAAGAAGCAAC^ 

>*990820A-007.scf came from CONTIG 26 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
007.scf'(58>532) 

45 TGGGACGAGGGGGGGCCTGGGGGCTAAAGGGAGAAAGAGGACGGCTCCTGGGGGGGGAATGGGGGT 
AGGGATGGCCGCTCCCGGGAGCCCGCGCGACCGCGCCGGGAGGGTTTTGTGGCCTGCCGGCTCCCCCA 
GGGCCCCCAAAGGTGTGAAAGGGGGAACGTGGGCAGGTCCTGGTGGGTCCTGGTGGCTGGTGGGTTG 
CCCGGTGGGTCGGGGGGCCTCCTGGCCCCTCCTGGGAGGAATGGGTTACCCCACGCCCCCCCAGGCTC 
CAGGGGGGGCTCCAGGGCAAAGATGGGCCCCCCAAGGTCCACCCTGGCAGGTATTGGGGCTTGTTGG 

50 GAAGCCCGGGATTCTCTGGACCAAGGGGGTTTTTTGTGACCAGAGGGGAGGGGGGACCCGGGCCCCA 
GGGGCCTTCGGGGGCTCAGCCCACTAGAATTGATGATTATTGGAGCCCAAGGTTGAGGCCCCCAGGCT 
CTAG 

>'990820A-023.scf came from CONTIG 27 at offset 0 ;" E:\SEQUENCE\export\EG_DB\990 8 20a\99 0820 A- 
55 023.scf'(60>543) 
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GCACGAGGGTGAGGCGGGGTGGGGGCGGAAGCACGGGTCTCCAGCGGCTCGACTGGGGAGTTTTTGG 
CTGGAGCAACGGGGAGCACCATTGGATATCTGGACTTGGTATGACGAGTTTTGGGGAATTACATCGGA 
ACCAGAGCTTGATTCTGATGAAGAATGATGATTGAATTGGGCAGAGAGACCAAAGATCTTGATGAGGT 
CGAAGAGGACGAGGACGACGACGAGGGGGCCGAACACAACGAAAAACACCCTGGGTGGTGGGGGGG 
5 GTGCAGCAAGACAAAAAGACCACCCCACCGCCGGGGGGGGGGACGGCCCCAAGGGGGACCATAGTA 
AGAGGAAGACACCAGCCCTCCAAAACCATATTAAGCAGGAAACCAAAAATTACTCGATGAGCAGAGT 
CCTGCACGGGGCGCAATGGTTTTGGCGGAATGATGAAATCGGOTATAAAATGGACCTTTGGGCTCTG 
ACCCGAAGAAGTTT 

10 >'990820A-03 1 .scf came from CONTIG 28 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 

031. scf'(54>351) 

CTGCCTGCAGGGGCATCCTGAGTGTGGATTCCACTGTCAGCTCCTCTCCTTCCACCTGTGCTGTGACTC 
CGAGGGATATGTACGTTGCACTTTCTCCCAGAAAATCTGGGCCAAGTGCTGTGAACCGGGGGAATGGA 
GAAGGCTAGAGGGAGACCCACTACCACCTTCAAAGACCTGTGCCCAGAGAAACCCAAGGGGGGAAGA 
15 AAAGCTGGCATCGCGGCGNGGGTCTCAGGAGATACCCGATAGAGACTGACAGCTTTGATGTGCCCTGT 
ACCCCAGTGCTTTGCTTACAGGAGGT 

>'990820A-027.scf came from CONTIG 29 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
027.scf'(60>518) 

20 GCACGAGGGGGTCCTGGACAGCATAAGCATCATTGACACGCCGGGGTATCCTGTCTGGAGGAGAAGC 
AGCGGCATCAGCAGAGGGTATGACTTTGCGGCCGTCCTCGAGTGGTTTGCCGAGCGGGTGGACCGTAT 
jl CATCCTGCTCTTTGACGCCCACAAGCTGGACATCTCTGACGAGTTCTCAGAGGTCATCAAGGCCCTCAG 
~ GACCACGAGAACAAGATCCGTGTGGGGCTGAACAAGGCCGACCAGATTGAGACGCAGCAGCTGATGC 
£| GGGGCTACGGGCCCTCATGGGGCCCCTGGGAAGATCATCAACACCCCGAGGGGTCCGGGTGACATTG 
*i 25 GCTCTTTGTCCCACCGCTCTCATCCCGACACGCAGCITTGAGCTGAGAGAGACTCTTAAGAATCAGCTT 
y GCCCGAAGCGCCCTAGAGCTATGACTATAAAGGGCGGGGCCAGGCAGCGATT 

H" >'990820A-022.scf came from CONTIG 30 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 

=P 022.scf'(55>247) 

Ly 30 TITAAGTACGAGGGTGAGGTGAGGGGGGGGGAAGCACGCAATCCACCGGCCGACTGTGAGTTTTTGG 

• TTGGAGGAAGGAGAGCACCATGGATACTGAGTTGAATGACGAGTTCGGGAATGACATCGCACCAGAG 

Q TGGGCCGGTGGAGGAGAGGATGTTGAAAAGGGCTGAGGGACCAAAGATGTTGATGAGGT 

m 

f n >'990820A-029.scf came from CONTIG 3 1 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 

X 35 029.scf'(60>526) 

GCACGAGGAGCGCCGCTCTGGCCGCACTGCGCTCGCCCTGAGCTCCGGGCTCCTGCTAAGCCAGCGCC 
H GCTGTCGCCTCCCTCCAGTCGCCATCATGATCATCTACCGGGACCTCATTAGCCATGACGAGATGTTCT 
^ CCGACATCTACAAGATCCGGGAGGTCGCGGACGGGCTGGGCTGGGAGGTGGAGGGGGAAGATGGTCA 

GTAGGACAGAGGGTAACATCGATGACTCGCTCATTGGTGAAATGCCTCGCTGAAGGCCCGAGGCGAA 
40 GGGTACGAAAGCACAGGATCACTGGTGTCGATATTGTCATGAACATCACTGCAGAAAACAGCTNACA 

AAGAAGCCACAGAAGACATAAAGATACAGAAGGCAACAAGGAAACTGAAGAAAAGACAAAGAGAA 

AACnTTGAAGGGGCGCAAACAAACAGCCAACTGCTATTAAAACATAAGCTTAGGGGAAAAGAT 

>'990820A-021.scf came from CONTIG 32 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
45 021.scf'(54>537) 

CTTAATTCTTCTATGTCCAATGGGAACAAGCGATGCTGGACCC1TTTCGATTCACATGGATGATATGAG 
ATGGACGGAAGGGGNAGGCCGAGGGTCGGTGGGAAAGAGCACAATGAGTGTTATCATGCCATCTGTT 
GGTCACAGNGTTAAACnTGGAATGGATCnTACGAAGGTAGTTCTTCCAACATTrATTCTTGAAAGAAG 
ATCTCTTTTAGAAATGTATGCAGACIUIU'I'IGCTCATCCGGCCCTGTTTGTGAGTATTAGGGACCAAAG 
50 GATGCCAGGACCGAATGGTTAAGGTGTGAAAATGTATTTTTCACCCTTTCACGCAGAAGAAAGGACGG 
TGGCCAAAAGCCACCAACCCCTTGGGCGAAATTTAGGGCACTGACATACAAAGAACGAGAGAGGGGG 
CAGGCCAAAGACAGTCCTGGTTCCAGAAAAGAACATTGGGGCGGCAGTTCCACATCCCCCTTACTTTT 
TGCGGGGG 

55 >'990820A-032.scf came from CONTIG 33 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 

032. scf(54>526) 
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TGCCCGTGAACCTGCTCCGAGCCGGCCGCATCTTCGTGTTCGAGCCACCCCCGGGCGTGAAGGCCAAC 
ATGCTGAGGACCTTCAGCAGCATCCCCGTGTCTCGGATATGCAAGTCTCCCAATGAGCGTGCTCGCTTG 
TACTTCCTGCTGGCCTGGNTCCACGCCGACATCCAGGAGCGCTTACGATACGCACCCCTGGGCTGGGC 
GAAGAAGGATGAGTTCGGGGAGTCTGACCTGCGCTCGGCCTGCGACACGGGGGACACGTGGCTGGAC 
5 GACACAGACAAGGGAGACAGAACATCTCGCCAGACAGATCCCCGGTCCGGGCTCAGACCCTGTGGCC 
CATGCTNTATGGGGCGGGGGACACGAGTCGACAGCGCTGCTACACTTCCTGACGCCGTCACACCGGGT 
TNGAAGGNGGTCAGCTGGCTGCAGGCGAGCACAGGACATCAAGCGGCGCATAGCGAAGGATGGCAT 

>'990820A-028.scf came from CONTIG 34 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
10 028.scf'(60>520) 

GCACGAGGGTCATTGCTGGTTCTGGATTTTTGGCACGTCTTTGGGTCTCATGTTGCTAACCCAACACCA 
CAGGACTTAAGGCTGTCAGGAACAGTTCTTATTTGGGATTCAGAGCAATTACTGAAGAAGGATTATGT 
TCTTGTGAGAAAACGAATTTATGATTCAGAAACCCCTAAAGACAAGGTACTAAGCAACAAAATATGCA 
AACAGATGTTGNTAATTAACTGTCATTTTTGTCTTACAGCTGTTTGCAGACAAAGATCCAAAGACAGC 
1 5 AGATTAGTTTTACAAAGGGTATCTGATTATTACTTTGTTGTGN^ 

ATATCTTTAATTTACAGAAAGTTCGGCTTGACACTGAGAGAAGATTGGTTAAAGTCCTGTTTACAATAT 
TCGGTTTTGGCAGGATGAAAACGTACTCTGGTTGCTATTAGATGACTGN 



>'990820A-034.scf came from CONTIG 35 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
20 034.scf'(60>526) 

GCACGAGGGCCGGCTCTGGGTGGTCAGGCCTTGCGAAGCTGACCTGGAGGAGAACATTAAGAAAGGC 
Q AAAAAGTGCATCCGGACCCCCAAAATCTCCAAGCCTATCAAGTTTGAGCTTTCTGGCTGCACCAGCAT 
■jj GAAGACATACCGAGCTAAATTCTGCGGAGGGTGCACAGACGGGCGGCGCTGCCACCCCCCACAGAAC 
m CACCACCCTTCCGNGGAGGTTCAAGTGGCCTGATGGGGAGGGCATGAAGAAGAGCATGAGGTTCATC 
^""=25 AAGACCGCGCCTGCCATTACACCGCCCCGAGACATGACTCTTTGGGCCCTGACTACAGAAGATGATGG 
^ GGACAGGCCTAAGCCGGGCAGGGGACCGGAACATTTTGCTGGCCTGAATGTTCCATTATTTTGGTCCC 
9 ' GGGGTTCAGGCCCAGTTTTTAATGGGTTTAAGGGAAAAAAAATCCCCAAATAAAATGGGCTT 

■P >'990820A-037.scf came from CONTIG 36 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 

W 30 037.scf '(1 1>408) 

s AATTCGGGCTCTGTACAACTAGATGATCTACAGGGCTGCTGGAATTATGCACGATTGTCTATTCTATAT 
□ TGTTCACCCAATTATCTTGTGCGTAATAATGGTTGATACTTGTTGTCCTGTGGGGAAATATGTTATGCC 
fp GGTCTACAATTGCACATCATTGTAACGAAGGCGGAAAACATAAAGATGTAGAAGCGTGGGGAAGGGC 
H TAAAGGAAGGAGGCTCAAGTGAAATTAATGTGCGATGGGGGTCCCTGCCCCCGCTTTCCCGGGGGCCA 
35 AGACCTACCCCGGCCAAGGTGGTTTTAACGAAAGNGGAACATCGGGGCGAGGAGAGGCGGCGTTTTG 
Jk; CTCCTTITCGCCTCTITTGGTTTCTTTTGTTAAATTAAAAAAGTA 

**. >'990820A-039.scf came from CONTIG 37 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 

039.scf'(60>580) 

40 GCACGAGGACCCCAGGGCCTGATGGGAAACAAGGGTGGAACCGGGGGGTGGTTGGGCGGCTCCAGGG 
CACTGTTGGGCCCATTATGGGTCCTTAGCGGGACTCCCCAGGGAGAGAGGGGGTGCGGGCTGGGCATT 
CCTGGAAGGCAAGGGGAGAAAAAGGGTGAAAACTGGGCTCAGAGGGTGACATTTGGGAGCCCCTGGT 
AGAGAAGGTGGCTCGTGGGGGCTTCTGGTGGCTATTGTGGGCTCCTTGGCCCCTGCTGGAGCCAAAGG 
GGGACCGGCGGTGAAAACTTGTCCCGCTGGCCCTGCTGGCCCCTGCTGGTCCTCGGGGTAGCCCCTGG 

45 GAACGGTGGGGAGGCCGGGCCCCGCTGGCCCCAACGAATTTGTGGTNCCGGTGGGCTGGTGGTCACCT 
GTGCTAAAGAAAAAAAGAACCAAAGACCAAGGGGAAATGGCCTGTGGCCCCCAGCCCCGGGGACCG 
GCGGCCGCTGCCAAAGCCCCCTGGCCTGCGGAAGCGGGGAGGAGGGCCC 

>'990820A-040.scf came from CONTIG 38 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
50 040.scf'(55>520) 

GGACAAAATCTACTTCATGGCTGGGGCCAGCAGGAAAGAGGCCGAATCTTCTCCCTTTGTTGAGCGAC 
TTCTGAAAAAGGGCTATGAAGTGATTTATCTCACAGAACCTGTGGACGAATACTGCATTCAGGCTCTTT 
CCGGTTCGACGGGAAGAGGTTCCAGAATGTTGCCAAAGAAGGAGTGAAGTTGATGAAAGTGAGAAAA 
GGAGGAGAGGCGCGAAAGCAGTGAGAAAGAAATTGGGCCTCTGCTAAATGGATGAAAGATAAAGCC 
55 CTCAGGACAAGACGGGAAGGCTGGGGGGCTGACCGCCTGACAGAAGCTCGGGGGCCTGGAGCCGCCG 
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NCGGGGGGTGGGCACTGAGAGGTCAGAAAGCCAGCTCCCGCAGCANGCCTCTCACCATTTTTTGCGGC 
CAAGAAAATTGAATTACCCCACCCCCCTATCGGCCGCCGGGGGGAAGAGAGAAAGACAAAG 

>'990820A-041.scf came from CONTIG 39 at offset 0; "E:\SEQUENCE\export\EG_DB\990820a\990820A- 
5 041.scf'(60>514) 

GCACGAGGATTTAGTGAGATTTATGCTCTTTAAATTACATCCGTAGATACAATGTTTA 
TCATTATATAGTTTTATAATCATCTATGTATCTAGAAAAAATGATTTATTAACT 
ATTTGGCAGTTTCCCAGACTTTTTGACTTTATCAGATTATAAATAAAC 
GGCTTAGTGTTTGCTGTTTTGAGGTCTCATTCTTAAATTTTTCCCC 
10 TATTATATATAATTGGATATTATAAAGGGTTCATA 

TCTTTTTGTGAGAAACTATAATAGTATTATTTGTTTTC^ 
TATAATTTAAACCCCCAAAACCCAGACCTTGGCTTGGGGN 

>'990820A-046.scf came from CONTIG 40 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
15 046.scf*(55>533) 

TTAAAAAAAAAAAGGAAGGAAGGAAAGAAGGAGACAGGAAGGAAGTATTGAAAAAA 

GCAGAAAGGAAAGGAGGAACAGAAGGAAAAAGCAAGGAATAAATAAATCACAG 

ATAATCAGAAGAAATGAATTATATCTCCAGCATATGTTC^ 

TATTAGAAAATGTGTGATTAATAAATGATACAAGAAAATACAGAAG 
20 ATGAAATATTGTTTAGTTTTTCTTC 

TTCTGAACAGATAGCCTGGTTAATTAAATACTTAGATATA^ 
O GGCACTTACATGATTAAAACTAAGAACCCCAA 
y5 TTCAACC 

^1 25 >'990820A-049.scf came from CONTIG 4 1 at offset 0; M E:\SEQUENCE\export\EG_DB\990820a\990820A- 
£ 049.scf'(60>510) 

ya GCACGAGGGCGAATCGCAGAGCTCTGCACTTCGTGTTCAAAGGGGAAACCGCTTCGAGACGGCGTGTT 
TCTATCGCGATGTCCTGGGGATGAAGATTCTTCGGCATGAGGAATTCCAGGACGGCTGCAAAGCTGCC 
TGTAATGGGCCTTATGATGGGAAGTGGAGTAAAACAATGGTGGGGTATGGACCTGAGGATGATCACTT 
W 30 TGTCACAGAGCTGACTTACAATTACGGCATGGCAGCTACCAGCTTGGCATGACTTCCTGGTATCACGG 
■ NGGCTCCAGGCAGCTGGCAGCACGCTAGAAGCTGAGGGGCGCTCAGGAATGGAGATGGGGGGTTGGA 
Q CCAAGCCCCTGAGATTTTAGTTTTTGCGGACGGGCCCCCTACCAACCGATAAAGAACTTGCGG 
fll CTCAAAGCCTGACACGGCCTACTACGGGAGAAATTTGAGAGTGG 

O 

fjl 35 >'990820A-052.scf came from CONTIG 42 at offset 0; M E:\SEQUENCE\export\EG_DB\990820a\990820A- 

052. scf*(57>345) 

GCACGAGGGGCGAGGCTATAGGTCCATGGTAATGCTCAAGAAATGTCATGACATTGACTTTCATTAGA 
CAAAAAACAGCAAGCATTTTTAAACCCTGGTTG 

TAAACTTTTTTTTAAGGGGGGGATGAGAGGGGGACCGGGGGGGTTT^ 
40 CAGGGGGACTTCGGGCCCAAAAAACATAAATACATTGGGGCACAAGGAGAATAAGGGAAAAAAACA 
TAAACCCTTGGGGCAAG 

>'990820A-053.scf came from CONTIG 43 at offset 0;" E:\SEQUENCE\export\EG_DB\9908 2 0a\990 820 A- 

053. scf(60>202) 

45 GCACGAGGATAATATCGTAGGTTTATAAAACCTATTTATAACACTTTTTACATATATGTA 
GTTTGCTTTACGTGTTGACCATAAGCCTTGGGTTGAACCTTAAAGGAGCTAAGGAACTGGA 
ACTTAT 

>'990820A-054.scf came from CONTIG 44 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
50 054.scf'(60>298) 

GCACGAGGCCCCCGCCCATGGCTAGCCTCCTGCTCCTGCTTCTCTGCCTTGGTTGGGTGTCTACCTTCC 
AGGGGCCCATGGCTGCAGACGTGGGAACTGGCTCTTCTGAGCTCAAGTGTGCAGCGCACATCGCGGGA 
CCTGTCCTGTCAGCAGCCTGAGCTGACCGTCCTCCTCCCGAGGGCCCCGCGGGNCACAGAGAAGAAGC 
CCGCCCCCCCGGGCCGAGAGGCCCAAGGGTTGGA 

55 



**1 
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>'990820A-055.scf came from CONTIG 45 at offset 0; M E:\SEQUENCE\export\EG_DB\990820a\990820A- 

055. scf'(51>514) 

TGGITITITIGGAAAACCAAACATGCTTTAT^ 
CAAAATAGGTACAATTTAATTTTTCTGCTTGTCCGAGAA^ 
5 ATGAAAATGAGACTGGCAAAGAACAAATGCTGAATTTAAAGAAGAGGACAATGTTGGGCAAATGATC 
CACTTACTTTGGGGGAATAAGAGGAAAGGACTGATC 
TCACAGCGNGGAGGATCTTTCTCAATTCCCTAGCACATC^ 

GCACCTGGATTTGACAAAAACAAATACCCACTCTCCTGTCAGACTGCGGGGGACAACCACGAAGGGTT 
TGGGGAGTTAACTTGGAGTGGGTTAACTCCCTCGGGAGAATTAAGCCCGGGGGCA 

10 

>'990820A-056.scf came from CONTIG 46 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 

056. scf'(54>506) 

TGAGAGCCCACAAGGACCACAGTGGAAGATCCTGGCAGAAAGGAGAGTGCCACCCAGCACCCATCCC 
TCACCTTCCATATTCCTTTCTCA 
15 GGAAACCAAACTGATA'lll"lU"riU4GGCCAAGTCATACATCTTGCAGGATCTCATTCCCCAACCAGGGA 
CTGAATCCAGCCCACAACAATAAAAGCGCTGAATCCTACCCACTAGACCACCAGGGAAATTTCCAAAC 
TGATACCTAGAAGGGGGNGGGTATTATGGAGTTTAGGCTTCCTGCGCTAAAACACCNCAACCTGCTAC 
TGTATGGGAAAGGNAGGGACCACACAGGAGAAGAACCACCTCAGCCCTGGAATGGGAAGAAAAATT 
ACATGTCAGTTTTGGGCGGAAATCAGGCCAAAAGAAAGAGACCCTC 

20 

>'990820A-057.scf came from CONTIG 47 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
Q 057.scf'(54>504) 

iQ GCAAGATGATGACTTCTTGGCCACCTTGAAAGAGCTGGAAGCAACCCTCCGGACCCAGAGCCTCTCTC 
fQ TGGAGTGATTCCTGAAGGGAAGATCCTGAACAACACCTACTACCAAGAATGCCTCTTCTACCTGCACA 
C.1 25 GCTACAGCAGGCCGCCAAGAGCAGCGGGGACGCAGGGGTGGCAGACATCTGCTCCCAGTGGCTGCTG 
~S ACAAGCCGCAGCCGGGGTGCCCATGGTTCGGCCTCCAGCAGTGACCCTGGCTGCAGGCCAGACAGCG 
{V NGGGGCAGGAGGATGGCGCCTTTCAGCTCTTTCTCCGGGGGGCAGGACTTCCTGGCTCACCCAGGTGG 
%1 AAGGCGGGAAGNACCCACCTGCATCTGAGCAGATGGACTTCCGCAGGCCAGTTTGAAAAGTGAGGCG 
+; GGGGGGGTGGCGGGAGCCGCCTTTACCAGAGGAGGGGGGGGAAGCC 
yj 30 

3 >*990820A-058.scf came from CONTIG 48 at offset 0; M E:\SEQUENCE\export\EG_DB\990820a\990820A- 

P 058.scf*(54>525) 

01 CTTTTCCAAACACGGGAGCCAGGATCATGCTGTTCACTGGGGGACCCCCCACCCAGGGAACCTGGCAT 
Q GGGGGGTGGTAGATGAATTAAAGGTTCCTATTCGTTCCTGGCATGACATTGAGAAAGACAATGCCCGC 
m 35 TTCATGAAAAAGGCAACCAAGCACTATGAGATGCTTGCGAACCGCACTGCTGCAAACGGTCACTGCAT 
n TGATATTTACGCCTGTGCCCTTGATCAGACTGGACTCCTGGAGATGAAGAGTTGTCCAATCGTACTGGA 
r: GGGTACATGGGGAGGGAGATTCTTTCAACACTTCTCTCTTCAGCAGACATTCAAAGATTTTAG 
f TTTATGGAATTCCGATGGGCTTTGTGTACTTGAAGAAAGACCAGGGGCGGAGGGCGGGAGCATGACCT 
GGGGGTTTAAAGGGAGGACGGGGGGCAAAAAGACTGGGGCGGGCAGGGCAAGGAAAATGGGCG 

40 

>*990820A-059.scf came from CONTIG 49 at offset 0; M E:\SEQUENCE\export\EG_DB\990820a\990820A- 

059. scf'(54>533) 

CAGCAGCAGCAGCAGCAGCAGCAGCAGCCTCGGGGGGGGCGGCAGCAGCAGCAGCGGCGGGGCGGC 
CCGCGCGGGTGTTTATGTGGGGTCGCGGGGTCTCCTGGCAGCATGGCGGACTACCTGATCAGCGGCGG 

45 CACCGGTTACGTGCCCGAGGATGGGCTCACTGCGCAGCAGCTGTTCGCCAACGCCGACGTCCTCACCT 
ACAACGACTTCCTGATTCTCCCAGGATTTATAGACTTCACAGCTGATGAAGTGGGATCTGACTTCAGCC 
CTGACTCGAAGATCACACTAAAGACGCCATCATCTCATCCCCCATGGACACTGNGACGGAGGTGACAT 
GGCCTTGCATGGCTTGATGGCGGTATGGGTTCATCACACACTGACTCAGAATTCAGCCATGAGGGCGA 
AGGAAGAAAATGACAGGCTCATCAGGCCCGGGGGCTAACCCCGCTACGGGGGAGGGCGAGGCAAAC 

50 CGGCGGA 

>'990820A-060.scf came from CONTIG 50 at offset 0; "E:\SEQUENCE\export\EG_DB\990820a\990820A- 

060. scf'(60>529) 

GCACGAGGGATCAATGGAACAGATGGAGACACTTTTCACCCGCTAATCACCAAAGATGAAGTCCTTTA 
55 TGTCTTCCCATCTGATTTTTGCAGGTCAGTGTATATAACTTTCAGTGACTTTG 

GCCTGCCTTGAGGTATAAGGGGCCTGCAGAAATATTAGCCAATACCTCAGACAACGCTGGCTTCTGTA 
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TACCTAAAGGAAACTGCCTGGGGTCAGGAGGTTTGAATGTCAGCGGCTGGAAGAATGGCGCACCTAT 
ATCATGCCTTCCCACACTTCTACCAGGCAGATGAAAAGTTGGCTCTGGCCTGGAGGCATGCATCCAAT 
AGGGATATCATGGGAGCTTGGGGCATCAACCCCTGCTGGATATCCTAGAGCAGCAGAGGTCCAATAAT 
GGTATGTAGAAAATAATGACTCATGAACAGAAAATTCAACCCGGTTCCCAGGGGGAATAAAG 

5 

>'990820A-061.scf came from CONTIG 51 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
061.scf'(54>521) 

TCGGAGTTTGCCACTTATCGGGCATCCTTGGTGTCCGCAGCACTCTCTCCCTCTCTCTAGGGCGGCGAC 
CTCCGGCGGCCGGAAAGTCACCATGTCCATCCTGAAGGTCCACGCCAGAGAGATCTTTGACTCTCGTG 
10 GGAATCCCACCGTTGAGGTTGATCTCTTCACCGCGAAAGGGCTCTTCAGAGCTGCTGGGCCCAGTGGC 
GCCNCAACTGGAATCTATGAAGGCCTGGAGCTCCGGGACAATGATAAGACGCGCTACATGGGGGAAG 
GGGGCTCAAGGCTGGTGAGCACATCAATAAAACTATGGCGCCGCCCTGTTAGCAGAAGCTGACGCGG 
GGAGAGAAAGAACGACAGCGAGATAAGAGGAAGGACAAAAAAGGCAGTTGGGCGACGCCTCGGGGG 
GGCTGCTGGTGCAGGTGGCGGGGGAGGGGGCCCCCACCCCCACGCCCGGGGGGAGGGGGGAAN 

15 

>*990820A-025.scf came from CONTIG 52 at offset 0; "E:\SEQUENCE\export\EG_DB\990820a\990820A- 
025.scf , (60>249) 

GCACGAGGGTTGGGGTCCGGGCCCCTCGCTTCTACCCTGACCAAAACCGAAGTCCTGACGTGTTGGGG 
TCCGGCCCCCTCGCTTTTACCAAGACCAAAACTGAAGTTCTGACGTGTTGGGGGCCGGACCCTCTCTTC 
20 TACCCACACTAAAACCGAAGTTCGACGTTTTAGGGGGCCACTGGGCCCGAATC 

Q >'990820A-066.scf came from CONTIG 53 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 

Jp 066.scf*(55>526) 

01 GCCTAATTTTCAAAAGAAAAACCATAAAGTTAGCT^ 

V i 25 TGTCCACTTAGAAGATTTTTGTTAAAAAAAATTGTTTATGTGTCT^ 

^ ATGAATTTTATGGCTCATGTAACCTACAAGGTTGAGAGCAGTTATAATTTTTACTGGC 

fV AAAAAGTATTTAAGATTATAGTAGGAAGTATGTAATTATTCATTTATAT^ 

\I ACCATCACACATTTCAGCCATTAAAAGGAAAATAGAGCATCATACATGATTCAGAGACAAGCAGCGT 

+ ATCACTATTAGACTAATAGAATTTTGTTATATTTCCACTTCTGTTT^ 

W 30 CCGCCTGCTTGATTAATAACCCCAAACCTTTGCTTTTAGGCGAAATAAACGAATCCAACCA 

0 >'990820A-073.scf came from CONTIG 54 at offset 0; "E:\SEQUENCE\export\EG_DB\990820a\99 0820 A- 

01 073.scf'(60>537) 

p GCACGAGGCTCATGCCTGTGCTGCTGCAGGGCCAGGCCCGACTGGTGGAAGAGTGTCATGGGCGCCG 
pi 35 GGGCAAAGCTGCTGGCCTGCGATGGCAATGAAATTGACACCATGTTTGTGGACCGACGAGGGACAGC 
A" TGAGCCCCAGGCACAGAAGCTGGTGATCTGCTGTGAGGGGAACGCNAGCTCTATGAGGGGGGCTGCG 
£7 CCTCCACACCTCTGGAAGCTGATATTCAGTCCTGGGGCTGAATCATCCAGGCTTTGCTGGAAGCACGG 
r GGNGGCCGTTCCCACAGAATGAAGCCCACAGCATGGATGTGGTGGGCCCAGTTGCCATTCACCGCTGG 

GCTTTAAGCCGAGAATTTATCCTTTTCCTGGCCATGGGGGGTCACGGTCGCGGCCGCCTGTCCTACCGG 
40 CTTATGCCGGACCTGGTGCTTCTTTGTGACCGGGCCCTGCATGAAGAATCCAAAAGTGGGGGCTGGGC 

CCGN 

>'990820A-064.scf came from CONTIG 55 at offset 0; "E:\SEQUENCE\export\EG_DB\990820a\990820A- 
064.scf'(60>465) 

45 GCACGAGGTTACAATGCCAGCTTGGGAAAACAGAGAGTGGTTTTCTTCTAAAGGCGATCTGACGAACT 
CAAAGGTCCTAGAGAAGGAGGTGTCCCGCAGCCCCACCACCAGCAGCATCACCAGCGGCTACTTTTCC 
CACAGTGCCTCCAACGCCACCCTGTCCGACATGGTGGTCCCTTCCAGTGACAGCTCAGATCAGTTGGC 
CCTTCCAACGAAGACACAGATTCCAGCGAGCATCCGGACCGTCCCITGGGCAGATTTCAGACCATCTT 
CAAACAAGAGTTGACAGAACTAGAAAGAGCTTGGGAAAGGATAGATGACCGGGTGCCACTCAGAAAA 

50 AGGCCTTACCAAGGGGCCCTTGCCCCCAGTTCCGGGAAAACTCAAACCTCTGTGGACGCTGGTTAGA 

>'990820A-063.scf came from CONTIG 56 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
063.scf'(54>534) 

CTTTTGTCAATTGTACCTCCATAAAACTGGGAGGAAATGAACAATAAACAGTAAA^ 
55 TTGTTTTTTAAAGAACAGGGAATCTCAGTGCT^ 
ATACTTTTCATTGTTTTATGAAGC^ 
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GAAAAAAAATAAACATAGCTCAGTCTTACTTTTGATAGCTACAGGGGTAATTTGGCCTTC^ 

GTTTGTATGTTTTAGATTTTATACTGAAGGATTAAGGGGAAGATGTCATGATGA 

CCTGTCGTTTTTACTTTAAATCTTAGATTGAA 
crrmAGGGGTCTGGGAGGAGGAGGCCGC 

5 

>'990820A-069.scf came from CONTIG 57 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
069.scf'(56>464) 

AGGCACGAGGGCGGGGGGTGAGGGAGCGACCGGGGGCCGAGTCGCCGGACCCCGGCCGGGGCGATG 
TGGGAGGCGGGCAGCGGTGGAGCTGGGGGCCCGGGGCTGTTGGGTATACTGTTGGCCCTCTCGCTGTC 
10 GGGGGGCCGTGCCGCCAAGAGCGACGCGGGGCTTGTGACCTGCGTGTCGGTGTTGAAACTTGTTAAAA 
CGCAGAAACGGGGGCGGGGTGCACTCGCACGAAATAAAATACGAATCCGCCAAGGCCAAGAGCGGG 
GGGACGGGGGGAGGGGCCCAAGAACCCCAAAAGTATTGCGGTTCCCGGGGGGACGGAGGCGGAGGC 
CCCGCGGTCCCCGGGCCGGGGAAAGGGGGAGCTGTCCACGGCTAACGAAAAACCGCCCCCCCATTCC 
TGCCGCTT 

15 

>*990820A-071.scf came from CONTIG 58 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
071.scf'(56>459) 

ACCGTGGCCGGGTGGCCGGGGTACCCGGGGAGCCAACCCCGTCCAGGTGGAAGTAGGAGAATTCGAT 
GATGGTGCTGAGGAAACCGAAGAGGAGGTGGTGGCCGAGAACCCCTGCCAGAACCACCACTGCAAAC 
20 ACGGGAAGGTGTGCGAACTGGACGAGAACAACACCCCCATGTGTGTGTGCCAGGACCCCACCAGCTG 
CCCTGCCCCCATCGCCGAGTTGAGAAGGTGTGCAGCAACGACAACAGACCTTCGACTCTCCTGTCACT 
TCTTGCCACCAGTGCACACTGGAGGGCACCAAGAAGGCCACAACTCCACTGACTACATGGACTTGAAA 

0 ACTCCCCCTGCGGGATTCGGCTGCTGAATCCCTTGGCTGGGAAGGTTAAGAAGGCGGGCGCCGGCGA 

m 25 >*990820A-065.scf came from CONTIG 59 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 

M 065.scf'(54>525) 

m CAGCATTCCAGGTTGCTGACTCTTTCAGCAGAGCCGGGCCTACGCTTTTGCAACCATGTCTAAAGGACC 

^7 TGCAGTTGGCATTGATCTTGGCACCACCTATTCTTGTGTGGGTGTCTTCCAGCACGGAAAGGTGGAAAT 

* £ AATTGCCAATGATCAGGGGAACCGAACCACCCCAAGCTATGTCGCCTTTACTGATACCGAACGGTTAA 

HI 30 TCGGTGATGCAGCAAAGAACCAAGTCGCAATGAATCCCACCAACACGGGTTTTGATGCCCAACGACT^ 

w ATTGGACGAAGATTTGATGATGCTGTTGCCAGTCTGATTGAAACATTGGCCCTCATGNGGGNGAAGAG 

L CTGCAGCCTAAGGTCAGNAGAAACAAGGAAGACAAAGCTTTACCANAGAGTGGACCTGGCCTGCAAG 

G AGAAGAAACGAAAGCCACTTGGAGACGGTCCAGCTGGGCCAGCCGCTTTTTAGACTAAGGAGG 

m 

C3 35 >'990820A-070.scf came from CONTIG 60 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 

01 070.scf*(54>550) 

p CGGGGCCGAAGGGGGAGCCTATGGGCTCAGGGGCCCAACTGGGGGATCCCGCCGGCTGGTGCTGGGT 
U GGCCCATGGGCCCTGGGCCGGGAGGACTCGGGGAACCTGGCTTCGGCGTGAANGCGTTTGACTCGGGT 
GCTTGGGTGATACGGCNGTCTTGTCATCCGGGCCTGTGCAGTTGGACGTATCCCCTTGCACACCCTACC 
40 CCAAGGAAGAAGGAGTTGTACGCGTGTCAGAGAGGTTGCAGGACTGTT^ 

ATGATGGAATTTGATTTAAATCGGACCAAATGGAATGNGAATCTGCATGTACAGAAGCATATTCCCAA 
TCTGAGAGCAATAGCTTGCCATCTGGTGCCAGACAGCGGCAACCAGAAAGGACAGAGCACTATGGCC 
GAGCAAAAGCACTACTTTCCTTTACTTGAAGAAATCTGAGGAAAGGGACCTGACAAAGCTATACCCCT 
GCGACTTTACTCAGCGTGTGGT 

45 

>'990820A-086.scf came from CONTIG 61 at offset 0; M E:\SEQUENCE\export\EG_DB\990820a\990820A- 
086.scf'(60>445) 

GCACGAGGCTCTGAACTTTTTACGAAGAA^ 
GGTTTTTTTTTTTGTTGGTTT^ 
50 GGCTATGCTCTACACTCCCCTCCCCTCCCCCCGCCCCGCCCACCCCCCACCCCACTCTTAACGGCCATT 
AGGGTTTTACTGACCCACTGGCTTTAAAGTTCCACTCTGTTTACTACATCATAATGCTGGGTT^ 
TTTTTGTTTTTTTATATTATAAAAAAAGAA 
GGGATGTAACAGGCCCGGGACCGGGGCTCGGGCCCCGACC 

55 >'990820A-047.scf came from CONTIG 62 at offset 0; M E:\SEQUENCE\export\EG_DB\990820a\990820A- 
047.scf'(60>514) 
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GCACGAGGCATGATTAATCACACTGTTCGGGCTGGCCAGTTTTTCATGCATGCAAGCTTGACAATTGA 
GCACAGTCAGGCGTTTGTATTAAAAACGAAAAAGTGAAAAAACAAATTCAAAACCTACTCAGAGGGT 
TCTAGTTCAAATTGTTAGTGTAAATTGTAGCCGGTTTACTGAGAAGAGCNGTTAAAATTGGCTCACCTC 
AGGAGCCCGGTGGGTAACTGGCCAGGCGGAGCGCCCCTGCTGCGGGCGGGCCTCTCTACCGCCCCTGG 
5 CGACCGTGACGCGCTGGCGGGGCGCCCGCTGGGTCGGGGGGGGTGCCGGGTGGCTGGTGGAAGGGGG 
CAGGTTTCACATTATTCAATTTAAAAAAAATTTTTAGGAGATTTGGGCTTTGTTTAAACCTCGACGGGC 
TGGGCCGCGGGGGGGGGGGGGGCCCCACAACCAAACCGGGGAAGAAA 

>'990820A-051.scf came from CONTIG 63 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
10 051.scf'(54>507) 

GTTTCGGGGGCCAAGCGGGCTGTTTACTTATGCCGGAAAAGGGAAGTTTAACATCCAGCCCAACAAAA 
AGGGCTCCACCAGAAGCGCGCGTGGCCAGGAACCTGGAATGATTGCCGAAGCACAAGAATTACTCCA 
TGCTGCAGCTGATCCGGGCCATTCTGAAAGACCCACAAGATCCCACCAGTGCTTTTGGTGGTTTGGCA 
ACCAGACTGAAAAGACATTATTTTACGAGAGGACTTGGGGGACTGCAGGCCCGCCCCCCGCCGTTTAT 
1 5 GTTTGGTTTACCTGGTAACCCCCAAAAGCCCCGGGGACGGAACCCGGTTCCCTGGCCCTCCTGTTTTTC 
TGGGCGGGGGTGCAGGGGGGTGCCCGTGACTTTGGGTGGGGACTGGGGGTTGAGGGGCAGCGGCACC 
TCCCTGCCCCCGCCCCCGGCCCAGGTTGAGGGGGGTTCTTCCCGCCC 

>'990820A-092.scf came from CONTIG 64 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
20 092.scf'(61>496) 

GCACGAGGCTTCTTTCATGGATTGTATATTGTTTTCCTTTATGGCTGATCTCACACTAAGCATGCTO 
TCCCCACCCAAAAGCTATTTCTTAAAATCGGATGTTTTAAAAGAAAAAAAAAAACCCTCAGATTCT 
O ACAGGAAACAGTAAACTGGTGTGGCAGTAGTTCAGAAATCACAAAAGATAGAAATGTAAACAAATCA 
%0 CTATGCAAAAGATAAAAAAGGAACAAAAGGAACAAATCTATGGACAGAAGTAAATGCTAAGAGACC 
03 25 GGAATCATTTTGTTTTCACCACAAATTGCAAGAAAAGAAGAACAAGCTCGACGGAAACGAACAAAGA 
V! AAAGATAAAGGCCCGACCAGGATAATTAAAAAGAACTGGAGGGGAAGAGGGAAGGGGGGTCCGGGG 
gj TACGTGGACCTATCAGGGGCGGGCACAGGAGC 

> >'990820A-093.scf came from CONTIG 65 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 

T, 30 093.scf'(55>471) 

m CGTTGCCGTCGCCATGACCCGCGGTAACCAGCGCGAGCTCGCCCGCCAGAAGAATATGAAAAAGCAG 
l_ ACGACTCGGTTAAGGGAAAGCGCCGAGATGACGGGCTTTCTGCTGCCGCCCGCAAGCAGAGGTAGCC 
U CCAGGGAGGGGAGGGGAGGCTGGGGTGAGACCTCGGTCTGGTTTCTGAGTGCCCCCGGGTCTGACCTT 
CP AAGGGCAAGGGCGGGAGTTCACATTCAAATGCAGAAGAGGGTAGGACAGCCCGTACTTTGGGCCTCT 

0 35 TGCTGCCATTTGCCCTCCTTCCCCCAACCTTTCCTGGGGGGGGGGGGGGGATTGGGACAAAACCCTGG 

01 CCGGGTGGCCGACTGGACCCTGGCAAAGCAAAGAAACGATGCTTGGGCCACTTTTTCCTGGTTCCGGG 
p GGAACACACCAT 

>'990820A-084.scf came from CONTIG 66 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
40 084.scf'(58>374) 

AACACTTTGAAAGAATTTGACCAATAATGTATGTTTC^ 
TGCTTGAATTTCTGTGTCCAGGAGAGTTTGGATGTTTAATC 

ATATATTACCAGTTGAGATATATAAAATTGGACATATTGAAATAAAAACCAGGGGCTAAGGAGGGGG 
AAAGACGGGGTACAGGGAGACCGGAGGGCGGTACCCATATGTGTAAAGGCATGACGAACAACCACCC 
45 ATTTACCCTCCTGGGGTTCGGTGGAGAAAAAAAAAGAAAACTG 

>*990820A-087.scf came from CONTIG 67 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
087.scf'(54>521) 

GCTGACTATTCTCAACCAACCATAAAGATATTGGTACCCnTTATCTACTATITGGTGCnTGGGCCG 
50 TAGGAGGAACAGCTCTAAGCCTTCTAATTCGCGCTGAATTAGGCCAACCCGGAACTCTGCTCGGAGAC 
GACCAAATCTACAACGTAGGTGGAACCGCACACGCATTTGTAATAATCTTCTTCATAGTAATACCAAG 
CATAATTGAAGATTGGGGAACTGACTTGTTCCCCTAATATTTGGTGCTCCCGATTAGCATTTCCCGAAA 
TAAAATITAAGTTTTGGACTCCTCCTTCTTATrCCTCCT 

AAAGGGGACCGGGGCCCCCCTTTGAGGCACCTAGCCTGGCGGGGTTTGTGTTTAACrrrri'l'l'l'riATT 
55 TTTGGGG'lUUUU ATTTGGGGCCTTAATTTTTAAAATTTTAATTAAACCCGGAGGG 
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>'990820A-044.scf came from CONTIG 68 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
044.scf'(54>605) 

GAGACATTCCTCCACCTTAAGGAGGGGGAGCGGGGGCTTCCATTTCCTCCTTCCTCCTCCCTTCCTCCT 
CGGAGCTCCCCACAGCGCTCCCCGGGCCCCAGGCACGCCACCACATGGAAGGAAAGGCCGTTGAGGC 
5 ATTGTTGTTCCGAGGGATTTTTGGGCGGGGTTCCATGCGGGCGCCCCACTCGGGAGCCCCCCTGGGCCT 
TTTCCAGCCACTCCCCACGGGCCCGGGGCTGCGGGGGGGCCGGGCCAACATACAAGAACCCGGGGAG 
GACGCCCTATGAGTGTTGCTGTGGGACGGGAGCCGACTTCTGACCTGGGGGACATCAACGGGCACCAC 
CTCCCACCAACCACATGGGGGGGGGGGGCCTGGGAAGGCTTGGAGGCGGGGGGGGCCGGCATGAACA 
CCCTGGGTCAAAGGGCCGGTGGCGGGGGCGGGGCCCCATTTGGGACCCCGGCCGCGGGGGGAGGGAG 
10 GCCCCCCTCCGGCCCGGGGCGGCCCCAGGGGAGGGGGGAGAATTTGGAGGGGAGAGAATGAGCCGGC 
TGCCCACCCCA 

> , 990820A-026.scf came from CONTIG 69 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
026.scf'(60>583) 

15 GGACGAGGGGTACATCTACGAGGATCCAGCTGTCGGGCCATCACGGGGCTCCAGCAGGGCCCGGGCT 
GGCTCTGGGGGCGCAGCATCGTGCCAGAGGGAAGGCACAACGCACCAGGCACTTCAGTGCGCAAAGT 
CGGGAACCCTCCAACCAAAACCAGATAACTACGGTTCAAGATGGGCGACCTTGGATTGGGGGGTTCAC 
CITCGGTCCTCCAAAGTGGGGAAAAAAGACAAGACAAAGGTCGGTGTCCCCCCACCATCTTCTTTCCA 
CTGTGGACCCCTGGGGGAAGGGAGGGGTTCCCCGGGTTCCAGCCACGAGACTGGCCGACTGCCAGTA 

20 CCTTTTCTCCGGCCCCACCTGTGCCGGGGGGCCCGCTGGGGGGGGCTTTGACGGGGGATGGGAGGGGT 
GGACCCCAGGAGCCATAGGCTCCAGAGGGCACCGGCGGCGGGCAGGGCTCACCCGCGCTGGGGCCCC 
ACCGCCGCCGGCCCCCCGCGCGGCAAAAGGGGCCGGGGAGGGAGGAGCGGTT 

vQ >'990820A-075.scf came from CONTIG 70 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 

m 25 075.scf'(53>527) 

- TTITTGTCTATTrTGTTCGTTGAAGTATCCCAAGCACCTAAAATAATGTACACAGCAGGTGGGTGTATT 

ff\ GAATAAGGGTAATAAATATTTATGAGATACCCAGTATGTATTGGGACAAATATGAGCATTTAGTTGTG 

?! GCATGGAGAATGAGAATGACCTTTGGCAAGGTCAAAGAGAGTGGAAGAAGCAGAGTTTCTCACTTCA 

^ GAATTTTAAAAATTTACTCAAGGGGAAGCGGGAGGGAAGAAGCCACCGAGGAGGCCTCTTGTAACTG 

^ 30 CCTTGATATCGCCAAAGCACAGAAAAAAATTTGGGGGTTTGCCTGCTCCCCTTATTGTGTTGGCCTAGA 

W CTTTATATATCATATGGAACCTATTCAGCAACAACATTTTAGCTGGCTGATAAGAGACCTGAGGAGCG 

* m AGGTACTAACCAAAACGAGCCGGGGGCCGCAAAAAATCTGGATAAGAAAAGGCAACACGAACAGTTC 

01 >'990820A-074.scf came from CONTIG 7 1 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 

O 35 074.scf'(60>390) 

ffl GCACGAGGCTTTATTTTTGATATTTTGTATGAGCTTTTTATAAGTTT^ 

p ATACTGTGTGCAAATGTTCTCCCATTCAGTAGGTTATCTTTTC^ 

»"T AAAAAGAGATAATTAGGACCCATTTATTGATITrATGCTTTTATTTCTTT^ 

^ AGAAGAATATTGGTGGAATAGAGGGAAAGAGGGGTTrGCTTGGClU'llUUlUAGAGGTTTATTGCrTA 

40 AAACTCGCATTAAGTCTCTATTTGATTTGGGGTTATTTTGCTTAGAATGAGAAA 

> , 990820A-082.scf came from CONTIG 72 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
082.scf'(60>513) 

GCACGAGGCAGGTTTACAACCTGGTACTGACTACAAGATCCACTTGTACACCTTGAATGACAATGCCC 
45 GGAGCTCCCCTGTGGTCATCGATGCCTCCACTGCCATTGATGCACCATCCAACCTGCGTTTCCTGGCCA 
CCACACCCAACTCCCTGCTGGTATCATGGCAGCCACCCCGGCCAGGATTACTGTTTACATCATCAAAG 
ACCAGAAGCCTGGGTCCCCTCTAGAGAAGGGCCCCTCGCCCCCGCCTGGGGNCAAAGAAGCTTATATA 
ATGGCCGGAAACAGAAACAAAAAACAACCAAGCCATGCCCTAAAAACAACGAAAAGGAGCCTTGAT 
GGAGGAAAAAGAAAAGAGCCCCAGCGGGACCCTCCACCCAACTTATGGCAAAATTGGTGGTCCTCCA 
50 AGAAAAAACCCTTTrACCAACCGGTTGAACGAAAGTTTAATTCCGGCT 

>'990820A-076.scf came from CONTIG 73 at offset 0;*'E:\SEQUENCE\export\EG_DB\990820a\990820A- 
076.scf'(54>517) 

TTTGTATAGAGCTGATGTGTGGGCTTTTAGAAACATAAATAAATAATAAAAGATCAAAAAGCAGGAG 
55 GCACATGACTATACTGGAAAATATAAAAGCCACATCTGTTTCCATAGTTGCCTITrGACAGCGATTGGC 
AAAGAACCATTGAATGTATTCTCACAGTCTTTGCnTATGTCATGGAACCTTTGTCCCTAACTCTCCTTTC 
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CTGAGGGTATCGGGGCAGAAGGGTTGAATTATGAAA1TGGGGTCTGTAAGGATTTGTTCAGCTTGAGT 
TGTTGCTCTTTAGTTGGTTTCCTGTGCTTTCATGGGACGGTGAGCTCTGTTAGAAGA 
ACCACCTATTATGGTGGCAGCGAGGAGCGCTGGACTGCGCAGACCAGAGGCCGTGCTTGGTGCTACAC 
TTGGTCATATCCTAATTAATGGCCTCATGGGACGTTTATTTATTAATGTGTT 

5 

>*990820A-080.scf came from CONTIG 74 at offset 0; n E:\SEQUENCE\export\EG_DB\990820a\990820A- 
080.scf'(54>517) 

CACAGCCTCCTTTCAGCTGTTTCTGTCTCAAAGTCTTTGCTAAAACATTTCTCTCTG 
CCATTCTGCCCCCAACTTCATCTCATTGTTGCTGTCATGTATTAGTCCAAATGTTACTTCCCAAGGAAA 
10 GCTTTCTGACAGGACCAAAATAAGTCTGCATTTCATATGCTTCAGAGCCACCTGAACTCTTAAAGCTAT 
TCACTATTTTATGTATTTAGGTAA 

AACATAAGCCCTGGCTCTTAGCCTCTCTGATCTCAGAGCCCAGACAAAGATGAAGAAGAACCACTCAT 
CCGGCATCAGAAAGGGAAATTCCCCAGCTCCAGCCCAGATGGGCTTCTGCCAGCAGGGCCGGGATCC 
GGGTAACCCGGCCGATAGGCGGGAATTAGCCGAGCTTTGGGGGAGCGGCTT>'990820A-078.scf came 

15 from CONTIG 75 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A-078.scf '(60>424) 

GCACGAGGGTGCTCCCGGCAGCCGCGGTCCTCTCAGTGCATGGGGCGCCGCTCTGGTTCCCGCCCTTG 
CTGGTGCGGGAGGGGGGTGCTGGCGCGGGAGCGCTTTTTCNGTTTTGGCTGGCTGGCGGGGACTTC 
GGAAAGGGAGGGGGAATGCGGGAGCAGAGGGAAGGCACCGCCCCCCCCATGGGGAGGGCTGGTGGC 
CTCCGGGGCGGGAGATTCAGGGGCCGGGGGGCCCGCGGCGGGACCGGAGCCCCCGGGACCCTTTCTG 

20 CCCAAACCATGAGCATTCTTCAAAGAAAGCAATGGGTTG 
GGACCCTGCCCGGGAGGCAGCATGGGGG 

0 >'990820A-077.scf came from CONTIG 76 at offset 0; "E:\SEQUENCE\export\EG__DB\990820a\990820A- 
^ 077.scf(54>528) 

CO 25 TAGTAACTATTGGCATTAACCAACCTTACCTAGCTTTCCTCCACATCTGTACCCACGCCTTTT^ 

SS CTATACTATTCATATGCTCCGGTTCCATTATTCACAGCCTAAACGACGAACAAGATATTCGAAAAATA 

£p GGAGGCCTATTTAAAGCCATGCCATTCACCACAACAGCCCTCATTGTTGGCAGTCTCGCACTAACAGG 

M* AATACCCTTCCTCACAGGATTCTACTCCAAAGACCTAATCATCGAAGCCGGCAACACGTCTTATACCA 

£ CGCCTGAGCCCTTCTTATAACATTATTGCCACTCT^ 

M 30 TTCTGGACACCCGATTCCTACCTAGTAAATTAAGAAACACCCCTCTGATCAACCTTCAACGCTACTATT 

l~ GGAGCCGTTCCAGATTCATATTCCACATATCCTCACACAATCCCAATACATGCCTATCCTAAC 

§ >*990820A-08 1 .scf came from CONTIG 77 at offset 0; "E:\SEQUENCE\export\EG_DB\990820a\990820A- 

^ 081.scf"(54>539) 

y 35 GGTCTGCGGCTCCAAGTATCTTGGGGCGGGGCGAGGAGTGCCCTCGACCACGTGTGGATCTGCTCGTG 

01 CTCTTTCCCGNCCATTGGGCCTCCTGTGTGACGTGGGTTGACATGGGGCACACCTGTGGGGCCTGGGGT 
O GCTGACCTCTGGCTACCCCGCACCTGACCAACCAGATGTGGGGGAAGGAATTTAGGGCTGTTTCTCTA 
U GCCCCCACGGAGCCACCAGNGAGGGGGGTCCTGCCCCAGACCTCTGGACCAAGATTATACAGGGGAA 

ATGAAAGAGCCCGAGCACTCTGCCCAGAACCTTGTCACAAGAATGCCAAAACGCGCATCGGCCACGC 
40 AGGCAACAGGCAGCCTGGGAACCAAGCTGGAAACATTCTTGCCCTGGGTCTGAGTGGACCCATGNAG 
CATCTGGCTATTGAAGAAGAAAAAAAAAGGGGCGCAGGCCCTTGCTTT^ 
AAGGCTAGGTTC 

>*990820A-090.scf came from CONTIG 78 at offset 0; "E:\SEQUENCE\export\EG_DB\990820a\990820A- 
45 090.scf'(60>330) 

GGACGAGGTGAGAGCCCTGCAGGTGCGGACCGGGAAGTTCAGGCCCAGCGATGAGCACCACCCGGGA 
AGTCAAGGCTGATGGATACGTGGACAACCTCGCAGAGGCCGNGGACCTGCTGCTGCAGCACGCGGAC 
AAGTGACGGGCCTTCTGGGAGGGCCCCGCCTCCTGCCACCCTGCCCCGTGCCCCAACCACCCAGGGTG 
CTGCCCTCGGCCCCTGGATAAGAAGGGAGAAGGGGGCAGCCAGGCTGGTTTGGGCCCCCGGGCCACC 
50 CA 

>'990820A-088.scf came from CONTIG 79 at offset 0 ; "E:\SEQUENCE\export\EG_DB\990820a\990 820 A- 
088.scf'(54>514) 

CTCGCGGCGGCAAGATGGCCGTGCAAATTTCCAAAAAGAGGAAGTTTGTCGCTGATGGACATCTTCA^ 
55 AGCTGGAACTGTAACGAGTTTCTCACTCGGGAGCTGGCTGAAGATGGGTACTCTGGAGTTGAGGTCCG 
AGTTACACCAACCAGGACAGAAATCATTATCTTGGCCACCAGGACACAGAAAGGACTTGGGGAGAAG 
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GGCCGGGGGATCCCGGGATTGACTGCTGTGGTTCAAAGAGATTTGCCTCCCCTGAAGCAGGGTAGAGC 
TTTATGCCGAAAAGGAAGCCCCAGAGGCCTGGGGCCCTTGGCCAGCCGGGTTCCGCGTTCCAACTCCA 
GGGGCCCGCGGGCGGGGCCCGCTTGGGGCCGGGGCCTAGGGGAGGGGCCAAGCGGGAGGCGGGGGC 
GGAAAACCGGGCAAGGCCAACCCGAATGGGGGGCCCGAACCCCGGGGCCCCGTACC 

5 

>*990820A-085.scf came from CONTIG 80 at offset 0; n E:\SEQUENCE\export\EG_DB\990820a\990820A- 
085.scf*(54>520) 

GTTGAGAGGAGCGTGGCCTTCTCCTCTCCCGCCATGGCGTGTGCTCGTCCACTGATATCAGTGTACTCC 
GAAAGGGGGAGTCCTCTGGCAAAAATGTCACTTTGCCTGCTGTGTTCAAGGCTCCCATTCGACCCGAT 
10 ATTGTTAACTTTGTTCACACCAACTTC^ 

AGGCCATCAAACCAGTGCTGAGTCTTGGGGGACCGGCGAGCTGTGGCTCGATTCCCAGGGTTCGGGGG 
GGGGGGACCACCGTCCCGCCCGGGGGCTTTGGAAACAGGGGGGGGGGCCGATGTTGGGCCACTAAAC 
CTGCGCGGTGCCCCGAAAGGAAACCACCAAACCAACCCCTCCGCTTCCTGCTGCCCACCCTCCCCCCC 
GGCAGGCAAAGGAAAGAAAAAGAAAACCCGACCCCTTGGGGGGGGAAAAGGAGGCCCCC 

15 

>*990820A-067.scf came from CONTIQ 81 at offset 0; "E:\SEQUENCE\export\EG_DB\990 82 Oa\990820A- 
067.scf'(54>455) 

GTCAAATTGTGTCCTCCATCACTGTTTCCCTGAGGTTTGATGGTGCCCTGAATGTGGATCTGACAGAGT 
TCCAGACCAACCTGGTGCCCTATCCCCGCATCCACTTCCCTCTGGCCACATACGCCCCTGTCATCTCTG 
20 CTGAGAAAGCCTACCATGAACAGCTTTCTGTAGCAGAGATCACCAATGCTTGCTTTGAGCCAGCCAAC 
CAGATGGGGAAATGTGACCCTCGCCATGGGAAATACATGGCCTGCTGCCTGTTGGACCGGGGGATGG 
^ GGTTCCCAAAGATGGCAATGCTGCCATTGCCACCATCAAGACCACCCACCATCCAATTTGGGGACCGG 
GCCCACGGCTTAAGGGTGGATTACTCCACCTCCCCTGGGACCGGGGGGAACGGCAAGGACA 

S 25 >'990820A-068.scf came from CONTIG 82 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 

M 068,scf'(58>322) 

CP AGTGGCGAGGTGCGTCCTTGTGTGCCTGGCCTCTTGCTGGTCCTGCCTTCACGGGGTGTGTCGCCAGTA 

H GACCGCGGGAACAAGGCTCGGTCCCGCTAGCCACCGCCGCCTACTCTTGGTCTTTACAGATCACCGGC 

£ CTGGACTTCCGTGGGTGCGCAGAGGCTGCCATGTCACCGGGTTTAGGATCACCCCTCACCAGCCGCAT 

y 30 CGCGATGAGCCTGGAGAAGGGGGGGTGCTGACGCTGACCAGAGGCGCGAAAGATAAAGAG 

>'990820A-095.scf came from CONTIG 83 at offset 0; n E:\SEQUENCE\export\EG_DB\990820a\990820A- 
™ 095.scf'(l>528) 

ys TGTTCTCTCATCCGGGTGTGTGTCGGGGCTGCTTCTAGTTTCGTTGTTGGCATCCCGCCTCGGTTTCGTG 
!!f 35 CTACTGATGAGGGCGTGTGACGCCACCTGTGTCATCCACTGGCGTCGTGTTCGGCTCCTTTGTGCCCTA 
v 1 CTTGCTTTCTCTGCCCGGACTGGGTGGCGGGTCCCCCTGGGTGGCCT 

O GGGTTTGCACTCTCGGCTCTAACACGCTTTGCAACTATTTCTCTTCTCATTCCTATAGTCCTTCACTCA^ 
H GGCTTGGTTTCTTTTGCGATGTCCAACAGCCAACCCCGCCCCCACGTCCCCCTCCACTCTCCCTCCTTCC 

ACACATAATATAATAAACATTGTAACTACAAATTGTAAGTGAAAGTCTCACTGTTCTATTAATGTTGCG 
40 TGCTTTTCTCTAACCCTCTTATCCTTGCTTGTCTCATTTTGGCTTCTC 

CATAAATATCTTATTTATGTTGTTTGTTCTCTTGCGTTC 

>'990820A-091.scf came from CONTIG 84 at offset 0; n E:\SEQUENCE\export\EG_DB\990820a\990820A- 
091.scf'(56>478) 

45 GCTCTGAGTGGTTTCCTGTTGCCAGGGCTCTAAGACCCCTCACATTCCTGCAGACCTCCAAACTGCCCG 
GGGCTTGCCTGCTGCCTGCCTGCCTGCCACTGAGGGTTCCCAGCACCATGAGGGCCTGGATCTTCTTTC 
TCCTTTGCCTGGCCGGGAGGGCCTTGGCAGCCCCTCAACAGGAAGCCTTGCCTGATGAGACAGAAAGG 
GAGGAAGAAACCGGGGGCGAGGGGGCCGGGGACCCGGGGGAGCCCACCCCGCCCGGGGGAAGTAGG 
GAAATCGGGGGTGGGGGCCGGGAAACCGGGAGGAGGGGGGGGCCGGACCCCCGCCAACCACAAGCA 

50 AAACGGGAGGGGGGGAAGGGAGAAACAAACCCCTGGGGGGCCCGCCCCCCCCTGCCTGCCCCTGGGG 
AGTGGAAGGGGCACACAA 

>'990820A-083.scf came from CONTIG 85 at offset 0; "E:\SEQUENCE\export\EG_DB\990820a\990820A- 
083.scf'(58>513) 

55 GGGCACGAGGCCCAGCAGGGCCCTAGCCTTGCCCTGCCGTCCTCCCATCACTCTAGCCCACCTGTATC 
AAGGGCCGGGGAGGGGCCGCCCCTGCTGCCCACCCCAGCATGAGGTTCTGAGCCACACCCTCCCCACA 
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GACAGCCGCTCCGACCGCTGGTCCCAGATGCCAGCAAGCAGGGGGTGAAGGAGGACACAGAGGACGG 
GCGGCCGAGGCCCGGGACAGCCCAGCCCCGGTCCTTTCGCATCCCTGCCCACCTCAAAGCACCGGGGT 
TATGCAAGACCCGGATGAGAGGCACCGAGAAACAGCCCGGGGCCCAGGACGAAGCCCCACCCCAACC 
CAACAAACCAGAACCCGGGCTGGGGAAAAATGAATTGGAAAGGGGGAAACACAAGAAGGGGGGGGG 
5 CCCCCCAGGGCCCGGCCTCCCCCGGCCGGGGGGGCCGGGACCCATGGCCCTT 

>'990820A-089.scf came from CONTIG 86 at offset 0;"E:\SEQUENCE\export\EG_DB\990820a\990820A- 
089.scf(46>647) 

CGCTTGCAGGGCAGGCAGCGGGAGCGCACGGGAATGTTTGTGCCTGCCGTTGGCTGCGTTACCTTCAG 
10 GGCGGCCGGGCGCGAGAACCCTGGACCCATGGGAAACCCTCACAGGCTTCCGTTGGGGCCCCTTTTGC 
AGCTTGGCGCTTTTTTGGCCCCTAACGCTTTTCAAACGGGAGGGTTACGGTTATTGGGCAAATTTGGGT 
TGGGAGAAAGAriUlU114AATTTGGTTGCCTTTCTGAACAACTTTGAATAAAGTGGAAGGGGGTTTCT 
CAAAATTCAAACCACGGGAACAAGGCCCCCAAAATGTTTCCAAAATTTAAACAACCAAAAACAATGG 
ATTTGGGTGGTAGGGGGGTTTTTATGGGGGAATTTGGCTTTCCCCTTGCCCAAAAATTTTT^ 
1 5 AGAACTA AAAAAGTGCCCAGCCTTTCCACAC ATAAGGGCCTGACCCCCGGGGGCATTTGGTGGGTTGT 
TTGCCCCAATTCCTGGCCTCCTGGCCTTTTCCl'lUlllllGTTCCAATATTTGGGGGGGTTTGGGATAAG 
GAGGGGCCGGTTTCCCGTTTGCCCCGTGGGCCCCCCCAAAAAATTTAGACTTTT 

>'990913a2-001.scf came from CONTIG 1 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
20 001.scf'(57>62) 
TTAGGG 

O >'990913a2-002.scf came from CONTIG 2 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
002.scf*(13>49) 

25 GTCTGAATAGGGATCCCCGGCTGCTTTTTTNGTTTGA 

\l 

CP >'990913a2-004.scf came from CONTIG 3 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
frh 004.scf'(51>218) 

£ CTTTTTCGGCTGGAGCGGGGCCCGTGCGGGATCGTGGTGCTTGGGGGTGAGGGGCGAGAGGGTGCGG 
h| 30 GGGTGGGTCGGCGGATTGGCTGGGAGGGAGGATGCCCGACGAACGGTGGCCGCTTGCGGGGGCCCAT 
T TTTATGTGGTAAGGGGGGTAGAAAGGGATGGGCG 

y >'990913a2-005.scf came from CONTIG 4 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

005.scf'(51>356) 

y 35 CCAAAATCTACAGCCGCTCACTGTTACCTGTCCTGCGTTCAGGACGTGTTAAGGCCGTTGCACATATTA 
CP CTGGTGGAGGATTACTGGAAAACATCCCCAGAGTCCTCCCTCAGAAATTGGGGGTGAATTTAGATGCC 
O CAGACCTGGAGGGTCCCCAGGATCTTCTCATGGTTACAGCAGGAAGGCCACCTCTCTGAAGAGGAGAT 
M GGCCAGAACATTTAACTGTGGGATTGGGGCTGCCCTCGGGGTATCAGAGGACCCGGNGAAGCAGACT 
CTGCGGATATTGAGCAGCACCAGAAGAAGCCGCG 

40 

>'990913a2-007.scf came from CONTIG 5 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

007. scf(57>326) 

GCACGAGGCACGTGTGATTGTGTCTCCACACATCCGTGCATGTTCCCTGCCTTCCCCTCCGCTCCCTGC 
CCGCCTGCCCTCTGGCCCTTACCATGGGCGGGCCCCTGCAGTGTGGTCTGTTGCCCAGGAGGCGAGCG 
45 CAGGGACTGAGCTAGAGGATACAGGAGCCTGGGCTCCCAAAATGCCAAAAACTCACACATATTCTCG 
CTGAAGGGCCGTAGCCTGCCTCACCACCATTTC ACACCCTCACCTGGGACCTGGGCTC 1 " 1 1 ' 11 " 1 1 T 

> , 990913a2-008.scf came from CONTIG 6 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

008. scf(49>556) 

50 TGTTAGCTrAAAAGATGGCGGGTTCCGCTGTTTGCCGGGCAGCTGGCGCCGGGAGCGAGTGCTGCTAC 
GCACCCGCCGCTCGCCGGCCCTGCTGAGTCGGCTGACTGGGGGGCACCGCCACCTACGCCCAGGCTCT 
CCACAGCGAGCCAGAGACGCAAGTCAGCCAGCTGGACAACGGGCTGCGAGTGGCCTCGGAGCAGTCT 
TCCCAGCCTACCTGCACGGTGGGGGTATGGATTGATGCTGGCAGCCGNTACGAGAGTGAGAAGAACA 
AGGGGGCTGCTACTTTGGGAGCATCTGCTTTCAAGGAACAAACATCGCCTGGCATGCTTGGAGAGGAG 

55 GTGAGAGCATGGGGCCATCTATGCCTACACACCGGAGCCACGCTTATAATAAGAGTATCAAGACTGCA 
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AAGTGAGAGTCTGCCGCACTGCAGATCANCTCAGACTCCAATGAGAGAGCGGAGGATCTGAGAGTGA 
GAATACCATCTGCGACGTCTTATACTGTTGCCGCT 

>'990913a2-009.scf came from CONTIG 7 at offset 0; ,, E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
5 009.scf'(51>340) 

TTGTTCCAAGATTATTTCAGAGCAAATCTC 

CTGATGAAATGGCCAATCAATATATGGAGAGGGCCATCAATGTAACCTCCCTCAAAATTAAACCACGT 
TAGCTATCACCTACACATTAGCTATCACCTATGTCACACTGTACTTAAGCTTACTCCCAAGTGGAAGCT 
ATTTTTATATTTTAGANTCAGTCGCTCAGTCATGTGTGACTCTGCGACCCCAGGACTGCAGNACTACAG 
10 GCTTTCCTGTCCATCA 

>*990913a2-010.scf came from CONTIG 8 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

010. scf'(47>342) 

GGTTTTTTCACCACATCAATGGGGTAACGGTTTTTCCCAGCCACACGCT^ 
15 ATTTTTCAGTTGCTGAATAAACGCGCCGGGAATACGACGGCTACCCACCACAAGCACGCTGCCGCCAC 
CTTTCAGGGATGAACGCTGCCCCTTTTTACGACGCCTGCGGCGCGAAAGGACAACCCGCGCATTACCC 
AGCTTGATTACGGGCAAATCCCCCCGGTTAACTTTGATTCTGGCCTGCGGATTTT^ 
TTCAGCCTGGCCCTTTCTTTACC 

20 >'990913a2-01 l.scf came from CONTIG 9 at offset 0; n E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

011. scP(62>109) 

AAGCAACGGCACGGCCAAGGGCATCAGCTGCCACTTCTGGGGACGTGG 

•sxsr 

k J3 >'990913a2-014.scf came from CONTIG 10 at offset 0;'*E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

Cfl 25 014.scf *(52>227) 

SI TGGCACGAGGCAGAGGCTCCAGGAGGCCCTGCAGGTGGAGGTGAAAGCTGGGAGGACGAGGAGGCC 
01 GTGCGCCTCGCCCAGACCAGACTGGTAGAGGAGGAGGAGGAGAAGCTGAAGCAGCTGTTGCAGCTGA 
M AGGAAGGAACAGAGAGGCGCTTACATCGAAACGGGCACAGGCA 
_p 

h'H 30 >'990913a2-015.scf came from CONTIG 1 1 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
W 015.scf'(56>572) 

L GCACGAGGCACAAAATAGCCCTTCTCCCTATGGAGAACCAAGCAGTTTCCATAACAGAGCCACTTTGC 
S TGGATGTATTCTCGAAGGACTCAAGCAAGCGTACACTAAGACTTTAAACTATGCTAAGTTGACTGACA 
"J TATAACAGGGAGAGAAGGAAACTCCTGATAAACCTCTAGTATAGACTACGGGAGGCTCTCTGCAAGTT 
C3 35 TACTGACATTGATTCTAAAAGGGCAGACAGAGAAATTTTCITAAAAGATAGATTTCTCACTCAGACAG 
9} CTCCAAATATCTGCCATAAGATACAAAACAGGCATTGGACCAATCAGACTTTAGAAAACTGTGCAGCT 
D GGTCAGTGGTGTATATTGTAGAGATATGAGAGAAAATAGANGCATAAAGAACCAGCAAGACTGAGCC 
Li CACTGGCITAGATTGCTTGAACAACTGGAAAAGCCAGGNAACGGNGAAAGGATGAGCTGTTTTGGGA 
AGAGGATGTAGTGGAGCTTAGCTCTACTACCCGCCCTGTAGCT 

40 

>'990913a2-017.scf came from CONTIG 12 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
017.scf(49>312) 

TATTTGGCACGAGGGTCCCTCATTCCTACTACTCCTCGCATTCTCTATATTTGAAGGTGGGGGAGGGAC 
AAGGTGGACCGCGGTCCCTCCCTTTGCAAGGGAAACTAAGCCATGCCGGGGGCTTGAGTAGATCTATC 
45 CATTTTCTCTTTTCACnTrGTAGGAGTTTTC 

AACATAAAGCCCGCCGCCATGGGACAACACCCAACCCCCTGTTCGGTGATCCGCGTG 

>'990913a2-016.scf came from CONTIG 12 at offset 6;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
016.scf(55>576) 

50 GCACGAGGCrCCCTCATTCCTACTACTCCTCGCATCCTCTATAGTTGAAGCTGGGGACAGGAACAGGC 
TGAACCGCGTTCCCTCCCTTAGCAGGCAACCTAGCCCATGCAGGAGCTTCAGTAGATCTAACCATTTTC 
TCTTTACACTTAGCAGGAGTTTCCTCAATTOTAGGAGCCATCAACTTCATTACAACAATTATCA^ 
AAGCCCCCCGCAATGTCACACTACCAAACCCCTCTGTTCGTATGATTCCGTCATAATTACCNGCCGCAC 
TACTACTACTCTCGCTCCCTGTNTTAGCAGCCGGCGTCACAATGCTATTACAGACCGGAACCCTAATAC 

55 ACCTTCTCGACCGGCAGAGGNAGAGACCHTITTATTTAA 
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TTTTATCTACTGNGTGGGATAATTTCTTNGTGACCACTATAGAAAAAAGAACATCGATTATG 
GGGCTTATGTAATCGTTTCTAGTTTGTTGACCACCTTTATA 

>*990913a2-019.scf came from CONTIG 13 at offset 0; n E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
5 019.scf'(48>315) 

CAAAATCGAGAATAATGAGGGAGTTCGGAGGTTTGACGAGATCCTGGAAGCCAGTGATGGGATCATG 
GTGGGGTCGTGGTGGATCTGGGCATTGAGATACCCTGCAGAGAAGGTCTTCCTTGCCCCAGAGATGAT 
GATTGGTCGGNGCAACCGAGCTGGGAAGCCCGTCATCTGTGCCACACAAATGCTGGAGAGATGATCA 
AGAAGCCTCGCCCTACCCGGCGGAGGGAGNNGACGGGCCATGCCGGCTTGATGGACCGACTGCTCA 

10 

>*990913a2-020.scf came from CONTIG 14 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
020.scf*(48>580) 

CGAGTGGGAGCCCCAGGGCCGCGGTCTGGAAGCGGAACTTGTCGGATTGTTTTAAGAAAATGGCAGA 
CAAGCCCGACTTGGGGNGAAATCAACAGCTTCGATAAGGGCCAAGCTGAAGAAGACTGAGACGCAAG 

15 AGAAGAACACCCTGCCGACCAAAGAGACCATTGAGCAGGAGAAGCAAGCAAAGTGAGATTTCCGGCG 
AACCTGGGGATTCTCCACCGCATCATCTTGGAGACCCTAGCCGNGGTGTGGAGGGAGAGCCACCTGCA 
NGATGTACACGAGCGACAGCTGGACTGTGAACCCGGGCNCTCGTGCCGGCGCACCGGCCGCGGGGGT 
TGATGGGACCTTCCATCGGACTGCCAATTTTCCGGTTGGCTGGATATTATAAATATTTGT^ 
AATAACACACCCGGGAAAAAAAAAAAAAAAATGGGGGGGCCGGC 

20 TCACTGGCGGTTTCACGGGATGGGAACCCCGGTCCACTTATGCTTCCCCTCCCTTTCCCTT 

^ >'990913a2-021.scf came from CONTIG 15 at offset 0; "E:\SEQUENCE\export\EG_DB\9909 13 a2\9909 13 a2- 
^ 021.scf'(45>59) 

TTTTTTTTTGTACGC 

05 25 

Sf >'990913a2-022.scf came from CONTIG 16 at offset 0; M E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

p 022.scf(53>59) 
y* GTGACGA 

h i 30 >'990913a2-025.scf came from CONTIG 17 at offset 0 ; 'T:\SEQUENCE\export\EG_DB\99091 3 a2\9909 13 a2- 

025. scf(47>348) 

a_ TGTTTTTTCTTCCTTGTGCAGAGATGCTATCACCCACACATCTCCCCACCCTGCCACATGCAGCCTGGA 
ATTCTCCTATGGTTTTCCAGTGGGTCTGTAGTCTGCCAGAGGAGCAGGGGGTGGCCTCAGACAGAAGC 
J CATGAAGAAGATCCCCACACAAAGACTTTAAGATCCACAACGCTTACTTGTTTTCATT^ 
5 35 AGCCATACAAATCANTATTCCAAAGGATGGGGAACAGCGCAGCTAAGCAGACTTTATTTCCCAGCCTA 
CP TCATATGCTCGTTGNTTCTGCCTTAGTA 
C3 

M" >*990913a2-026.scf came from CONTIG 18 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

026. scf(43>597) 

40 CGAGAACCTGCAGGACTTAGTGGGGAAGCCGGTGTTCACAGTGGAGCGCATGTATGACGTGACGCCG 
CCTGGCGTGGTCATGGGGCTGGCCTGGACGGAGCATGGGAAGACTCCACGCTGTTTGTTGAGACGTCC 
CTGAGACGGCCGAGGGACAGAGACAGNGACAAGGGGGACAAGGATGGGAGCCTGGAGGGGACCGGC 
CAGCTGGGGGAGGGATGAAAGAGAGCGCCGCATATCCTACACTTCCCCAGGCCCTCCTGATGCAGCAC 
GACTCCGCCAACAGTTCCTGTTGAACTCCCCATCCACTGCACGTGCTGAAGGGCCACCCCAAGACGCC 

45 CGAGGGCCGCTGACATCTCTCNGNCCTCTCTCTGCTTTGACGGCAGGCNGAGAAACTGCTGACGCGAG 
GCTCTCCAGCAAAGTGCTGTGGCGGTTAGAGAGACACCGCCAACGGCGGGACCGCTCCCTCACTAGAC 
AGAGATCTTTACTGTTCTTTCCCAGCCCTGGGGCT 
GCCGGGGGGGGCG 

50 >'990913a2-028.scf came from CONTIG 19 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
028.scf'(l>538) 

ACGGGGGCGGCGTCTAACTAGNGGTCCCCCGGGCTGCAGGTATTCGGCACGAGGCTGTGCTGGACTGC 
ATTTCCATGGAAGGGTGCATAGTCTGCTCTTTTTGTCTGGATTCCCTCATCAAGCTGGTCAGAGTCACG 
AACGTCGCCCTGTGTGGGTGTGGGCCGGACCCTGTCCTTCCCGTCACTGTGTGCCTGTCCCCGCCCACT 
55 GCCCCAGGTCCTGGAGCTTCTTAGAAGTCTGAATGCCTGGNGGCAGAGCCTTCCGCTGTCTTCTTCAAG 
ATCATCCGCGNGTCCTCACCTTTGTTTTTTT^ 
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TGTGTGTGGTATTTTATGCNTTGTTTATGTTAGATATTACATATGGGAAGAATGACTCTTGCATATGGA 
AGTAAAGACATAATAAAAAATATACCTGGCAATTTGTGCTACTACAACAAAGGCTGTCGCTATTTTAT 
GTTATTTAAAAAAAAACATATCAGCATTCACAAAATCTTATATTAAAATAAAAACT 

5 >'990913a2-029.scf came from CONTIG 20 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
029.scf(41>144) 

TGGTTTTTATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATAATGATGAAATT 
TCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAA 

10 >'990913a2-031.scf came from CONTIG 21 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
031.scf'(53>58) 



>'990913a2-032.scf came from CONTIG 22 at offset 0;"E:\SEQUENCE\export\EGJDB\990913a2\990913a2- 
15 032.scf'(52>59) 



>'990913a2-034.scf came from CONTIG 23 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
034.scf'(46>624) 

20 GTACGAGGCTAGGCCGTGCAGCTGCTGCCACCGCCGTCTGTCTGCCTGCCCTCCCGTCGGTCCACCCGC 
AGCATGAGCGGCCTGCGCGTCTACAGCACGTGGGTCACCGGCTCCCGCGAAATCAAGTACCAGCAGA 
GTGAGGTGACCCGCATCCTGGATGGGAAGCGCATCCAGTACCAGCTAGTGGACATCTCCCAAGACAAC 
^ GCCCTGCGGGACGAGATGCGAGCCTTGGCCGGGCACCCCAAGGCCACCCCACCCCAGATTGTCAACG 
"ijf GAGAGCAGTATTGTGGGGACTATGAGCTCTTCTGTGAGGCTGGGGACATACACACTGANGAGNTCCTG 
t«25 ATACTGCCTGAGCAGCCAGACCCTGACTCGTCATACATTCCCTCCCACCATCACCCGGCTGAGGACCT 
H GGACCACTCCTGTTTTCTACTGACGGGGCTTCCCTCACCAGACCCTCTCTCCTACTrAGCCCTCrTTCAT 
01 CACACACATCTCACCACGCTAAATGATTAGACAGCAAGGTGTGCTAGTGGCCTGGTGGCCTCTGCTGT 
U GTGGCCTGTGTCATACAGTTTCAAGCGCATCGCG 

y 30 >'990913a2-035.scf came from CONTIG 24 at offset 0;"E:\SEQUENCE\export\EGJDB\990913a2\990913a2- 
T 035.scf(53>562) 

™ GCACGAGGCCCCTTCAAGGCCAGAGTCACAGGTGACGGCCTCGTCAGCAACCACAGCCTCCATGAGA 
^ CATCATCTGTGTTTGTGGACTCCCTGACCAAGACTGCCACCATCCCCCAGCACAGTGCCCCAGGCCCG 
'H GGTCCCACTGATGCCAGCAAGGGGCTGGCCAAAGGCGTGGGGCTGAGCAAGGCCTACATGGACCAGA 
9 35 AGAGCAGCTTCACGGTGGACTGCAGCAAAGCAGGCAACAACATGCTGCTGTGGGGCGTGCATGGGCC 
5 1 CCCGACGCCCTGTGAGAGATCACTGGGAACACGTGGCAGCAGCTCTCAGAGTGCCTACTGCTCAGGAC 
O AGGGGGANACCGCTGTGGNCAGGGGGGGACAGCCATCCGGGCAGCCTCGAGCCTGGGCCTGGTGTGG 
H CGCTCCATCACACTCCAGACAGAGGCCCTCGCTGCCCTGCACCACACACGCCCACCCGCAGCCTGCAC 
CTCCTACCTGCCTCTGGTGGTACTGCTCANGGCAAGAG 



>'990913a2-037.scf came from CONTIG 25 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

037. scf(54>628) 

GCACGAGGACCTCTTCTGCCCCCCGTCCCCTGTGCCCACCACCTGCTGTCCTGGTGCAGCATGTGTTAC 
TTCTGGCTCCCATGCCCTAGATCTGCTGGTGGTAACCTTGGAAGAGCTGGCCAGGCCTGGAGGTTTCCT 

45 TCTCCATTTGTAGTGTTCCAGAGTGCCATGATTGCCACGCCCCACCAGAGCTCCACTTGTCATGCTCGC 
GGCCCATCCACACACCTTTCTTGCCTCTTGCCTCCTGCAGGGGGGGGGGGGATGGGAGTGAGACAGCC 
CGGCCCCTCTTCCCCTCTCCTCCCACTGAGCACCAGCTGCTGCTGCCAGNGAAGCTCATGACCGGGGC 
GGNCAGCTTCCCTCCACTGACGAATCATTATCTTAACTAATAAATCACTATTAAAGACCAACTAACTA 
ATGATGAAGATGGCGAACATTTAACTCGTTTTAGGTTTTGTTTCTAGTGCCG 

50 TATATTTTATAATTTACTGTGATGACAAGAATGCT^ 
TTCTTTCCCTACATCTACCATATC 

>'990913a2-038.scf came from CONTIG 26 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

038. scf(53>537) 

55 GCACGAGGCAGCGGGCGAGCTGGGACCCGCGTGGCATCCTGCCTCCCTGCCCGCGAAGTGACAGTTTA 
CAAAATTATTTTCTGCAAAAAAGAAAAAAAAGTTACGCTAAAAAAA 



CAAAGA 



TTGGACGA 



40 
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ACCACATATTCTATTATACAAAAAGTATTC 

CCCCTTTGCACCGCAATGTTTTGTTTTGCTGGGACATAAGCAAACACCCCAGCCAATG 
CTTTTTTTCGTTTTTTTTT^ 

TGGGGAGTGGGAGGTGGGGCGGGGAAATCTGCCAAAGCCATGTGCTGTGTGTGCTGCCCCTGTCCTGA 
5 AATTTTTGTTTAAAAATTTTGATTC 
TGACG 

>'990913a2-040.scf came from CONTIG 27 at offset 0 ;"E :\SEQUENCE\export\EG_DB\9 909 13 a2\9909 13 a2- 

040. scf'(54>148) 

10 GCACGAGGGTTTGGGAGAGAGCCAGCTATTCTGGGGGGAAAATTTTGAGGGAAAACAACTATTAAAT 
GGGGTGGATTTAGTTTTTTTTGTCCCTA 

>'990913a2-041.scf came from CONTIG 28 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

041. scf(l>634) 

15 CGGGGGGGCCTTAAATATGGTCCCGGCTGCAGAAAATGAAGCTGAACAAAATCTTCATTGCGGAGGT 
ACTTGCCTCATCCGAGCGAGCCCGCCGACATGCTGAGCAAGAGAGAGACGAGCTGGCGGACGAGATT 
GCCAATAGCGCCCTCCGCAAGTCTGCACTTCCGGATGAGAAGCGGCGGCCTGGAGGGCTCGATCGCAC 
AGCTAGAGGAGGAGGTGGGAGGGGAGCAGAGCAACATGGAGCTGCTCAATGACCGCTTCCGCAAGAC 
CACACTGCAAGGGGACACGCTTGACACTGAGCTGCGGCCGAGCGCAGCGCTGCCCCACAGAGCGTAA 
20 TGCGCGCAGCAGCTGGAGGGGAGAACAAAAGTTGAAGCCAGCTGAGGAGCGGGAGGGCGGCAGTCC 
AGTTATGGCACCTCTTTGTTTGAAGCAGATGGGGTGGAGGGAGTGTGCAGGAGCAGGAA GACCGGCC 
, n ATAATATCGGGTACGGAGAGTGTAGATTTTTGCGTGAGTGAA 

""f TGCAGTGAAGTTAGGGGGTGGGAGGGGAGAGTCAGCCGCTTTGCCACCCGGGACGTGGCTGGCCCGG 
^ GCGCGGGCGCCGGAAGGGGGGGGCGTGTCT 
w 25 

N >'990913a2-043.scf came from CONTIG 29 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

IM 043.scf*(l>368) 

M CGGGGGCTTAATATGTCCCGCTAGAATGACAGTCCTGTGATGATAGGTGTTGTTTATGTCCGGACTTGT 
a p CTGTGCTGATGTTTTTTATTTGATCGGCAGGACAGAGGATTTTGGGGTA 

hj 30 AAGGAGGAAGAAAAGTGAGCTCAACGAGCCCGCGTCCTTTTAAGAAACATGTTTGCCTGACAGCTGG 

CCTGCCACGCAACAGATTCGCTTTCATAAGATTGCA^ 
n AAATGAAAAAACAACAAAATTTGAGTTGTGTATAATAAAAGGAGAGAAAAATAATGGTG 
~ TTTTGTTGTTTTGTTTTTTITTTATAATT 

Jj 35 >'990913a2-044.scf came from CONTIG 30 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
Mj 044.scf'(46>224) 

0 GCACGAGGCTCCCCCCGGCGCCGCTCTGGCCGCACTGCGCTCGCCCTGAGCTCCGGTCTCCTGCTAAG 
H CCAGCGCCGCTGTCGCCTCCCTCCAGTCGCCATCATGATCATCTACCGGGACCCTCATTAGCCATGACG 
AGATGTTCTCCGACATCTACAAGATCCGGGAGGGGGCGGACG 

40 

>'990913a2-065.scf came from CONTIG 30 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
065.scf'(54>601) 

GCACGAGGCCCCCCTCCCCCCGAGCGCCGCTCTGGCCGCACTGCGCTCGCCCTGAGCTCCGGGCTCCT 
GCTAAGCCAGCGCCGCTGTCGCCTCCCTCCAGTCGCCATCATGATCATCTACCGGGACCTCATTAGCCA 

45 TGACGAGATGTTCTCCGACATCTACAAGATCCGGGAGGTCGCGGACGGGCTGTGTCTGGGGGGGGAG 
GGGAAGATGGNCAGTAGGACAGAGGGTAACATCGATGACTCGCTCATTGGTGGGAAATGCCTCGCGC 
TGAGGCCCCGAGGCGAAGGTACCGAAGCACAGTATCACTGGTGTCGATATGTCATGATCATCACTGCA 
GGTAACAGCTCACATAGAAGCTACAGAATACATCAAGATACATGAGTATCATGGAACTGAGAACAAA 
CAAAGATAAATCTTTGAAGGCTGAGACAATAGCCATCTG 

50 ATGCTGGTGTTCGGCTCGGAGTGGACCTTTTATTTTTAGTGTTAATGNAA 
CTGT 

>*990913a2-045.scf came from CONTIG 31 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
045.scf(l>208) 

55 CGGGGGGGCGTTAGACTAGGGTCCCCGGCTGAGGAATTGGCACGAGCCCCCTCCCCCCTAGGCCCGAC 
ACCCCGTCTCTGGTACAAGCAGACCAAGAGGCTCAAGCCATGGCAGACCAAAGCCGGGGGAAGAGAT 
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GCAAGCACAGAAGGCCTCCCGGGTAAAGATGTGACTGGTGGGCTCCTTTCCTGCTATACTGGGGAGGG 
AGCAA 

>'990913a2-046.scf came from CONTIG 32 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
5 046.scf(l>454) 

CGGGGGGGCGTTAGACTGTGGTCCCCGGCTGAGTATAACTTTTTTTT^ 

GTTAATAGAGAGATGGAGCCCAAGAACAGACAGCTCGGTTTCGAAATACAAGTTTAGGAAAATC 
CTCAGTCATGCATAAATATGCAGGGATATGGCAGAAGACACCAGAGCAGATGCAGAGAGCCATTTTG 
TGGATGGATTGGATTATTTAATAACATTACC 
10 GTGACAGCTTCTTATCTTTTTATTGTTGTTTCTTCTTGTGG 

TTATGNTNATTNGTAGTTNCAGTGAATGTGATACTTTTTATGAT^ 
CTGTGTATAGACATACGTTTNCTTTAAAATTATGCGTGTAA 

>*990913a2-047.scf came from CONTIG 33 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
15 047.scf'(50>534) 

GCACGAGGCCGATCTCTGCGAAGAGCTGGAACCCCGGGACCTTGGCGAAGTCCAAAATAAAGAGTGT 
CGAGACGCCTGGTGTGTGTTGGTGTTGTTGTGNGCGTGCACGCCTGTGTGGGTGTGGGGTGTGTGTATG 
TGTGGTGTGTGTGTGTGTCTCTTTGTGTGGTGTATGTCTGTGTGTATGTGGCTGGGTGTGTCTGTGAGAC 
TTGCCCGCGCGGTCTTGNGCCCCGCGCTTCCCGGGGCGCAGGTGCATTGCAGACGGCACTGGGGTCCG 
20 CCGAGGGGAGCCTGGTGCTGATTTTGGTCCTCCTTCACCGCCCGCCAGCCCTGGGAGAGCCTTTGTTCA 
GCTGATGTGAGGGCTCCTGTTCTAGTCATGCCTGTCTGGACAACGATCAAGTCCGAGCACGCGGGGAG 

n GCCCTAAACCCACTGACCTCAACCAAAAAGGAGGCGGACAACAAATCTCCCACCTGGGTGTGGGGTT 

" GGGAAGG 

9* 25 >'990913a2-049.scf came from CONTIG 34 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
N 049.scf'(8>579) 

0 1 CGGCGTCTATAATAGNGGTCCCCCGGGCTGCAGGCGGGTGCACGGGTGGCGAGCGCAGACGGGAGAG 
M= GCTGCCAGACGAGCACCATGGCTCCCTGCCCGCTTCGCCCGCTGCTGTGGGTCCTCGTGCTGGGGCTTG 
£ GGCTGGCGCTGCTGCGCGCCGCGGGCGGGGAGGGAGTGCCAGGCACCACCCCCTGCTCTCGCGGGAC 
yj 30 CTCCTGGAGCGCGGACCTAAACAAGTGCATGGACTGTGCCTCGGGCCGGGCGAGACCGCACAAGGAC 
s TTTTGCCTGGGCTGCACTGCGCGCCCTCCAGCCCCCCTCTTGTTGGGTGGGGCATTCTGGGGGGGCCCT 
n GGGCTGGCCCTGGGCTGGGGTGGTTTTTGGTGCTGGGCTGGGAGGGGGCGCAGAAAAGAATTTTACAC 
P CCCATCGGGGACGGGGGGGAGTGGCTGGGGGGCCTGTCAGGCGGGGCGCCCCGCCGGAGAGGTGGGC 
» CGTCrTTl^mTnTrrrTGTGCTCCAACTCCAACCAACAAGCAGCTGTCTACACAGGGGGGAGATGGG 
if 35 AAGGATATTTTTTAGTTGTCCATTTCAAG 

P >'990913a2-052.scf came from CONTIG 35 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

H> 052.scf(8>705) 

CGGCGTCTATATTATCTGTGCCTCGGCCTGTTTGCTGCTCTCTAACATCCATACTTGTACTGTACTTTCA 
40 CCTGTGGACCCTCTCCACATCAGACTTTTACTGTCCCTTATGGTTGTATACATTCCAAACCTATTCCAGT 
TGGTCCCAAGTGTCCATCCCTTATAACTCTGCCCTTGCTATTTAACCTCCAACTAAGGTGGTCTAGATTT 
CCCTGATGGCTCAGCTGTGAAAGAATCCATTTTCAGCGCACAGGAAACCAGAGACGCAGGTTCAATCC 
GTGGGTCGGGATGATCCCCTAGAGAAGGAAATTGTCTCCCACTCCAGTTTTCTTGCCTGAAAAATCCCT 
GGACAGAGGAACCTGGCTGCTTCAGCGCAGAGGGTTGCACAGACTCACACCGACTGACCACCTACCA 
45 CATTGCTATGTGCTTTCTTTTTTATCTT 

GAGGAATAAGAGAAATCTTCTGACGAAAGCATTAAAAAGCAGAAAGCCTTAAATCGAATATCTTGAA 
AGACTCATACATTAGAAATTGCTATGTTCTTAAACT^ 

GTCCGTTCCTGTTTAGGGGAAATAAAAATCACACTGCCACCTAACCAAGGAACATAAACATTTACT^ 
CTCCTCCTCT 

50 

>'990913a2-051.scf came from CONTIG 35 at offset 34;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
051.scf'(47>556) 

CTGCAGTCTAACATCCAGCCTTGTCCTGTACTTTCACCTCTCACCCTCCCACAGCAGCTTCACTGCCCTT 
ATGGTGTAACATCCAACCATTCCAGNGGTCCAAGAGCCACCCTACAACTCTCCCTTGCTATTTAACCTC 
55 CAACTAAGGAGGTCTAGATTTCCCTGATGGCTCAACTGTGAAAGAATCCATATACAGNGCAGAGGAG 
ACAAGAGACGCAGGGTCAATCCGCGGGTCGGGAAGATCCCCTAGAGAGGAAATGGTAACCCACTCCA 
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GTATTCTTGCCTGTAAAATACATGGACAGAGGAGCCTGCGAGCTCAGTGCAGAGGGTTGCAAAGACTC 
TACACGACTGAGCACTANCACATGCTTTGTTGCTTTTTTTTT^ 

ACCTACAGTACATGAGATGGATACAAGGAATATTTGTCGGAGCAATAAGAAGTAGAAGGATTGATTG 
AATATTTTTAATGACTATACATTATAAATTTC 

5 

>'990913a2-053.scf came from CONTIG 36 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

053. scf"(48>595) 

TCTTGTTGAAATGAAATACCACAACAAAAAGCAAGGAAC^ 

AAAATTAACTGGACCACTTTTGGGGGTTGGGGAGCAGAACTGCTTTTGGTGATCTCACGTG 
10 AAGGTACACTGTGCTTCTTTGCTTCAGGAAATATAGGGTTGTCTGCAAGGAACCCAAGGTACAGCCAA 
CGGGCGGGGGGll'l'rrrCAAATCCCAAACTCACCGACAGGCGTGAATGTTCCTTGTAGTCCTCTGTAGA 
CTGTGTCCTGGCCCTGTCAGCCCTTCTTCAGCCTGCACCCTGTTCCAGAGCCAGTGAGACGGAGACACT 
GTGATGGAGCTCTCACTTCCAAGTGATAGTATTATTAATTTGTGTGTGTCAGACTATGACTCAGATGTC 
GGTGGATTTTTATTTAACGATAATGACATTATAAAACTTTAT^ 
15 TTTAATCTTTATTTGAGCACGTGTT 

>'990913a2-054.scf came from CONTIG 37 at offset 0; M E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

054. scf*(52>252) 

GGGCACGAGGTAAACCCAAGCCCTTGACCTCTTACAGGAGCTTTGTCTGCCCTCTTAATAACATCCGG 
20 CCTAACCATGTGATTTCACTTTAACTCAATGACCCTGCTAATAATTGGCCTAACAACAAATA 

AATATACCAATGATGACGAGATGTTATCCGAGAAAGCACCTTCCAAGGGCACCATACCCAGCTG 

^ >*990913a2-055.scf came from CONTIG 38 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
~ 055.scf'(277>558) 

J^25 GAGGAGAAACTTCACGGNGGTCCCCAGNTGGATTTATTGTTGAAGGAGAACCACCAGGAAAGGGTTC 
j* CCACTTGCTCTTGGTCTGCTGGCCACCTGCTCTCAAAAAATACTACCTTGCAGACAAGATGCTACGGAT 
01 GAGGAACTGCAACGAAAGATGTTTTTTGAGGTCCAGATGGGATGTGCGAGGCACACGATCACTCCTGT 

TGTTGTGGTGTGTAAAAAAGATGGAAAGAAATATAATTAAAAAAAAACACTGCTGCTT^ 
£ TGGGTTGGGG 
hi 30 

a >*990913a2-056.scf came from CONTIG 39 at offset 0; M E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

n 056.scf'(46>533) 

m TGGGACGAGGGTCAATCCTAGACATTATAATGCATGGTATGGTTTAGGAATGATTTATTACAAGCAAG 

AAAAATTCAGCCTTGCAGAAATGCATTTCCAGAAAGCACTTGACATCAACCCTCAA^ 
^ 35 CTTTGCCACATTGGGGTAGTTCAGCATGCACTGAAAAAATCTGAGAAGGCTTTGGA 
It? AGCCATTGTTATTGATCCTAAGAACCTTCTATGCAAATTTCACAGAGCCTCAGTTTTATT^ 
M AAAATATAGTCTGCTTTACAGAACTTNGAGAATGATCACATNGTTCCCAANGATCCCTCGTTACTC 
M> ATAGAAGGTTAAAGAGTTAGTCAACGCACTCGCCTGTGATNTCTTTGGGTTGGGTAAATCCTAAGACC 
AATACCAATAAAAGCAATGTAACCTACTTCAAGAGAGAGCATACCCAGAGAAAATATGGACAAGATC 
40 CAGAGAGAGAG 

>'990913a2-057.scf came from CONTIG 40 at offset 0; M E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
057.scf'(48>291) 

TCCATACGGCGTTGTCTTGAATTCCCGTCGTAACTTAAAGGGAAGCTTTCACAATGTCCGGGAGCCCTT 
45 GATGTCCTGCAAATGAAGGAGGAGGATGTCCTCAAATTCCTTGCAGCAGGAACCCACTTAGGGGGCAC 
CAACCTTGACTTCCAAATGGAACAATACATCTACAAAAGGAAAAGTGATGGCATCTACATCATAAATC 
TGAAGAGGACGGGGGAGAAGCTTCTGTTGGGCGCTCGGC 

>'990913a2-059.scf came from CONTIG 41 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
50 059.scf'(46>612) 

TGCTGGTGCTGTTGGCCCAAGAGGTCCCAGTGGCCCACAAGGTATTCGAGGTGACAAGGGAGAGCCTG 
GTGATAAGGGTCCCAGAGGTCTTCCTGGCTTAAAGGGACACAATGGGTTGCAAGGGCTCCCGGGTCTT 
GCTGGGCATCATGGGGATCAAGGGGCTCCCGGGGCTGGGGGTCCCGCTGGGCCCAGGGGCCCTGCTG 
GTCCTTCTGGCCCCAGCTGCAAAGACGGGCGCATTTGACAGACTGNNGCACGTGGACCTGCTGGCATT 
55 TCGTGGCTTCAAGGTAGCCAAGGGTCTGCTGGCCCTCCTGGCCCCCTGGCCCTTCTGACCTCCTGGCCA 
AGGGGGGGGGTTCGATTTGGGTTTGTGTGACTTTTCAGGCTGCCCACCCTCCTACTACTCTCTCNACCC 
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AGATTTGAANTGTGCACTTGTATCTTCACAACAATTC 

GCATCCCGACTTGACCACCCCCCAAGGGACTGTTTTATTGTTGACTATCCAAGTGTCTTGTTGT^ 
TTTTTTTTTTTTTGCGAACT 

5 >'990913a2-075.scf came from CONTIG 41 at offset 534;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
075.scf'(48>547) 

CGGACATTCAGACAGAACGTGCGTACCAAAAGCAACCGACCATCTTTCAAAATAAAAAGAGGGTCCT 
GCTTGGAGAAACTGGCAAAGAAAGCTCCCTGATACTACAGAACTTGGTCTGGGCTTCAAGACTCCAAA 
GGAGGCCATCGAGGGCACCTACATTGACAAGAAATGCCCTTTTACGGGTAATGTCTCCATTCGGGGCG 
10 GATCCTGTCTGGCGTGGTGACCAAAATGAAGATGCAGAGGACCATCGTCATCCGCCGAGACTACCTTC 
ACTACATCGAAAGTACAACCGCTTTGAGAAGCGCANAGAACTNCCGCGTGCACCTTTCTCCTGCTTA 
GGACGCCAGATCGCGACATGTCACGTGGGCGAGTGCGGCCCTGGCAGACTGGCGCTCATGTCTCAGGT 
CACCAGCTCCGCACAAGAGCATTCGAAGTTGAATGG 
AAAAAAAAAAAAAAAAAATAAAAAT 

15 

>'990913a2-060.scf came from CONTIG 42 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

060. scf'(52>263) 

GCACGAGGCCCTTCTTCACCCCTTGCCCCTCGCCATCACCCCGACTCTCAACACAGCACAAACCCTGCA 
AACCCAAAGAGAATATTAATACTTGAAGCAAGAAGGGTGCATGCCAGTCCCTCTCAATCATGGCCAGG 
20 GGATGCCAGGGCTTGCGCCCCTGGACTCCTAGCCCTGCCCAGGGCAAGGAGGGCTTTTCCCTAGAGCT 
ACTGGGC 

O >'990913a2-061.scf came from CONTIG 43 at offset 0; "E:\SEQUENCE\export\EG_DB\9909 13 a2\990913a2- 

061. scf"(54>571) 

03 25 GCACGAGGGACTGTTTTCATCAAGAATAGTCTCTTGAGAAA 

CATTTGCCTCAGGGATGTCAGTATTTTTTAGAAGCTC 
CP TGAATTATTTTGACTGCTGTTTTCTC 

H TTTGGGTGATGAGGCTGCAGCTGATTTCTATCTTGATTCATCAGGTACGGGAGTTTGAGGGCGCAGTCA 
£ TAGCTCTCTTTATTTACTGGCCACCNAGACAGAC^^ 
ill 30 GAATTTGCCCATCTCATGACCTCATGCCACAGTTITC 

T ACTGCCATCAGTCAGCCGACCGCGGCAGACAGCACTACCCCTCAGCTCTCTAACTCCACATCCTATATT 
U CTCTGCGCCTGTGCCACCTGCTGATTTCAATGCTT 

£ >'990913a2-062.scf came from CONTIG 44 at offset 0; 'T:\SEQUENCE\export\EGJDB\990913a2\9909 13 a2- 

35 062.scf*(49>602) 

0! GTTTCTGCGACCTGTTCTCGAACGCTCAGCGTGGTCCTCCTTCCGATTTGGAGATGCCTGTCTGGGGGA 
G GGTGGCAACAAGTGCGGGGCGCTGTGGGGAGGACACGGTACCACGGCCGAGGAGGTGCAGNGTGAC 
M- GGCCGGAGCTTCCACCGCTGCTGCTTCCTGTGCATGGTTTGCAGGAAGAATTTAGATAGTACAACAGT 
GGCAATTCACGATGAAGAAATCTACTGCAAATCCTGCTACGGAAAGAAGTACGGGCCAAAAGGGCTA 
40 CGGGTACGGCCAGGGCGCAGGCACCCTCAACATGGACCGGGCGAGAGGTTGGGCATCAAGCCGAAAG 
TGTTCAACCTCACAGACCGACACAAATCAAACACTTTAATTTGTCAGAATTGGAGGTGCT^ 
AGATGTGGGTTCCGTTCGCTNCGATAGACTTGTAGCTGAAGCCTGCACAAACTGTTCGTGTGCTAGGC 
GGGAGGTCTAGTCTACACTTGATGAGAAAAGTGAATTTTGTAGATGTCCGAGACTCGCCCAGTTTGCT 
TCGCAGGCTGGCC 

45 

>'990913a2-063.scf came from CONTIG 45 at offset 0; M E:\S£QUENCE\export\EG_DB\990913a2\990913a2- 
063.scf'(47>258) 

GCACGAGGGAAAGTTCAGACATCAGGTAAGTGTGTTCTAATTAAAAGATCATGAGTTCAAATCCCAAG 
CAGGGTTTTAGCTGGATTTGAGTCCTGGCCATGTGGGTTTGAGT^ 
50 CAAATACTGGCACATGGGTTCAAGTGCCAATATGAGGTAAATGGN^ 
ATTCTTT 

> , 990913a2-066.scf came from CONTIG 46 at offset 0; n E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
066.scf'(47>584) 

55 CGCCGGCCCCAGCGCGCTGCCACCGCTGCCCACCCACCATCAACCAGCATGTCCTCCGCTCACTTCAA 
CCGAGGCCCCGCCTACGGGCTGTGGGCTGAGGACAAGAACAAGCTGGCCCAGAAGTATGACCACCAG 
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GGGGAGCAGGAGCTCCGAGAGTGGGTCGAGGGGGTGACGGGGCGCCGCATCGGCAACAACTTCATGG 
ACGGACTTAAAGACGGCATGATTCTTTGTGAGTTCATCAATAAGCTCCAGCCAGGCTCCGTGAAGAAA 
GTAAATGAGTCCACTCATAACTGGCATCAGCTGAAGAACATCGTCAACTCATCATGCCATCACCAGTC 
GGGGTGAAGCCCTACGATATCTTGAGGCCACGACCTGTTCGACACACCACCAACGCAGTGCATCACCT 
5 TTGCGCTGCCAGATGACAGAGAAAGGACAGGNGATGGGGAGGAATAGCGGAAGCGTACGTGATTGAG 
CAAGAGCTAAAGAAGCGACATTNGTGTCAGTGGACCCAGTGCAGCAGAGCTGAGGTACGGCCGCG 

>'990913a2-067.scf came from CONTIG 47 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
067.scf*(290>553) 

10 AACTTGAGTACTACACAAGCTGGCTGGATACTGGGCCAGCATCACTCCCACGCTCCTTTCACTGTACCA 
AAGACAGAGAAATGTCAGTTGGGAGCCAGGGACATGTCATGTCCGCAGTACAACTTGATCTGATGTGT 
GTGAGAGGACGTTCTTCATTCTCCACTTGATACAGCACCTATCGACAGGACCCCACCCACTTTGTTT^ 
ATGATTACAGTTTCGAGTCCTTGCCTTCCTCCCACCCACATACCTGACTTACCTCCCT 

15 >'990913a2-069.scf came from CONTIG 48 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
069.scf'(48>147) 

GCACGAGGCCCCGCTGAGAGGAGGCAGCCAGTGCGACTCCCACCGCCCGGCGACCCACCTTCCTCCAA 
GTCCGACGGGCAGCCGCCCCCGGGGCGACAAG 

20 >'9909'13a2-071.scf came from CONTIG 49 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
071.scf*(55>586) 

^ GCACGAGGCGAGTTCGACGGGAAGAGGTTCCAGAATGTTGCCAAAGAAGGAGTGAAGTTTGATGAAA 
y GTGAGAAAAGTAAGGAGAGTCGTGAAGCAGTTGAGAAAGAATTTGAGCCTCTGCTAAACTGGATGAA 
^ AGATAAAGCACTCAAGGACAAGATCGAGAAGGCTGNGGNGTCTCAGCGCCTGACAGAGTCTCCGGGT 
03 25 GCTCTGCCAGCCAGCCAGACGGGCGGGNCTGGCACATGGAGAGGATCATGAAAGCCCCAGCATACCA 
y NACAGGCATGGACATCTCATCCATTATTATGCCACCAGATAAAACATTTGTTTTAACCCACCACCCACT 
01 ATCATAACTGCTTGAAGAGTTAGAGAGAGATGAATACTGTCAGATCTGTGTGTTTGTTGAACACACCT 
U CGTCTGATTCTTTGCAACCTAAGATTGAGAAGATANATGATCTCGCTCACTAACATCACTGTGCAAGTG 
£ AGAGACCAGAGACTGAGACACAAGCACGAAGAACAAAGATAAAGAGGAGACAGACGAC 
W30 

>'990913a2-072.scf came from CONTIG 50 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
^ 072.scf*(55>600) 

jjS GCACGAGGGCCTGCCTGCCCAACCTGGACCGCGTGGGCCACCCCAAGGAGCGCTGCTTCGCCTTCTGA 
TGGACGGGCCCTGCTGCCCGCTTTCACTGTACCCTGGCCACACCCACCCCTCCTGCCGCTGTTCATTAA 
5j 35 CACCACCCGCCCCACGTCTCCAGCTGCGGACGGGTTCAGCCTGGCCTGCCCGTGCCTGGGAGGTCACC 
0^ CCGCTGGGCTGGCCCCTGAGGGGCCCCTTTGGGAGCAGGTGTGTGGTACAGGTGGGCTGCTGTTGGCC 
O ACCTTTAAGACAGATTCCTGTCTAGGCCTCGCCGGAGATGTTCCTTCCCTCTCGNCCCTCCACATACAC 
M- ACTACTGGTGGAGGCTGCCAGCACCATGCTCCCAACTCCCAGACATCCACACCTGGAAATTAGAGAAA 
GTACAGCAACCTTACTACAGCGCAGCCTCACCACTGAGACATGNCTNCNCCCTGCTGTTAGACCCGCC 
40 AGCTTCAAGTGAACTATGTACTGAACCATAGTCCATGGATGGCTGTGGTTGAGTGNCNACACCAAGCC 

>'990913a2-074.scf came from CONTIG 5 1 at offset 0; M E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
074.scf'(55>269) 

GCACGAGGATAAGACCAATTGGTATAAAACAAGATTACTAGGAGGAAAAAGAAAATATTGTGGTTTA 
45 GAACTGGTACTGGAGAAGGCAATGGCACCCCACTCCAGTACTCTTGCCTGGAAACTCCCATGGATGGA 
GGAGCCTAGGGGGCTGCAGNCCATGGGGGGTGCTAAGAGTCAGACATGACTGAGCGACTTCGCTTTC 
ACTTTTTACTTTC 

>'990913a2-076.scf came from CONTIG 52 at offset 0; n E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
50 076.scf'(49>616) 

GAGCTCCAGGACCGACAGGATGGGGTCAGCCTGCATCAAAGTCACCAAGTACTTCCTCTTCCTCTTCA 
ACTTGCTCTTCTTTGTCCTGGGCGCGGNGATCCTGGGCTTGGGATGTGGATCCTGGTCGACAAGAACA 
GTTTCATCTCCATCTTACAGACCTCCTCCACCTCGTTCAAGGTGGCGGCCTACGTCTTCATCAGACGCG 
GGGGCCCTCACCATGCTCATGGGCTTCCTGGGCTGCCTGGGNGCCGNCAAAGAGGTCCGCTGCCTGCT 
55 GGGATGTACTTTGCCTTCCTCCTGCTGATCCTCATCGCCAGNTGACTGCCCGGGTCTTTTTCTATTCAA^ 
ATGGGCCAGCTGAAGCAGGAGAGGGCAGCATCGTGACAAACTATTCACACTACACGACGGCTCGNGA 
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CAATTGCAGAGCCTGGATACTGCAGCTTAGGAAGTGTGGGCTGGTCAATACTCATGNAAGAAAACGA 

CTATGATGACACACACTTCCTGTCTGGAAAATGAGAGAGAGCTCTGAGCCAGAGGTNNTTGAGTCTTG 

CACAGACAACGCAAACCCAAAAG 

5 >'990913a2-077.scf came from CONTIG 53 at offset 0;"E:\SEQUENCE\expoit\EG_DB\990913a2\990913a2- 

077. scP(53>548) 

GCACGAGGCTGAGGCTCGCTCTTTGCTCTGGGGATTCTGTGGCTTTTCCCAGTGCTAACCCACTCAACA 
AGAAACGGTTTACCAGACCATACAGACCCAGAAGACAATGAAATTGTCTGCTTCTTAAAAGTGCAAAT 
AGCTGAAGCAATTAACTTACAAGATAAGAACTTAATGGCTCAGCTTCAGGAAACAATGCGTTGNGTGT 
10 GCCGCTTTGATAACCGGACCTGTAGGAAGCTGTTGGCGTCCATCGCCGAGGACTACAGGAAGCGGGCC 
CCCTACATTGCTTACCTCACTCGCTGTCGACAGGACTGCAGACACGCAGGCTACCTGGAAGGCTCTGC 
AGAGGTTCTGCGGACAAGAGTGGCCATCCTACTTACCACGCTGTGTGAGTGTGCTTGGAGAAGAGAGA 
GATCAGGAATATTCAGATTTATAATACAGCGTGTGTAAACCCCAAGTGAGATTTTGC 
GATGCCAGAGCATTGGANA 

15 

>'990913a2-078.scf came from CONTIG 53 at offset 0; n E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

078. scf'(49>453) 

GCACGAGGCTGTGGCTCGCTCTTTGTTCTGGGGGTTCTGTGGCTTTCCCAGCGCTAACCCACTCAACAA 
GAAACGGTTTACCAGACCATACAGACCCAGAAGACAATGAAATTGTGTGCTTCTTAAAAGTGCAAATA 
20 GCTGAAGCAATTAACTTACAAGATAAGAACTTAATGGCTCAACTTCAGGAAACAATGCGTTGT^^ 

CCGCTTTGATAACCGGACCTGTGGGAAGCTGCTGGCGTCCATCGCCGAGGACTACAGGAAGCGGGCCC 
« CCTACTTGCTTTCCNACTCGCTGTCGACAAGACTGCAGACACGCAGCTCACTGGTAGACTCTGCAGTG 
% t GTTCTGNGGGACAAGAGTGGCCATCCTACTTACCACGTTGTGTAGTTGTGCTGGAGAAGAGAGA 

t. j 5 

H 25 >'990913a2-079.scf came from CONTIG 54 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

S 1 079.scr(49>483) 

£n CCCAGGCCCAGGCGGCCTGCCTATCCCCTCCTACTCCCGTCGCTGCCTCTCCCACCCCTGTATCTGCGC 

H CCGGAGCCAGTTTGTTTGTCCAGCGGCGGCCTCCGCCGCTCGAGCTGTTTGCGGAGCTTAGCGCGCCG 

£ CCGCGCAGCGCCGGCCCAATTAAGTCTAATTCATTATTCAGCGCCCCAGTGCTCCCGCGCCCAGCAGC 

hj 30 TGGCGGCTCCAGCGTCACTTTGATGCCCCTCCCAGCCCTGGCCCCGCCGTGAGTGCTAGGGAGCAGAC 

a" AGAGAGAGCTGCTTTCCCTTCTCGGACCGAGAAGAGACTGAGGGGGTGGGATGTANNGAGGACAAAT 

%\ CTGTGACTGTGGGAGCGACGCGCAGCCNTCGACCACCCCACCACATAAAATGGAACTGANATCACCTT 
TTTTTAAAGAGGAACGGCCCCCCTACT 

P 35 >*990913a2-080.scf came from CONTIG 55 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

080. scf'(54>301) 

0 GAACGAGGGCGGGAGCTGGGGTCTCTGGAGCGGGATGGCAGCGGGAGCCGGCCGGAGTTGGTCCCTA 
M» GGCTCACAGATCCCGCTCTCTGGCCTGAAACATGGCCCGGGGGACCTGGCCCTCTAACCCGGCCTCGC 
CCCGACACGGCCGCCATGCCCAAGAGAGGGAAGCGACTCAAGTTCCGGGCCCAAGACGCCTGCTCAG 
40 GAAGAGTGACCGTGGGGGATTATGCCAACTCGGATCCGGCAGGCGG 

>'990913a2-081.scf came from CONTIG 55 at offset 0; M E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

081. scf'(54>687) 

GAACGAGGGCGGGAGCTGCGGTCTCTGGGAGCGGGGTGGCAGCGGAGCCGGCCGGAGTTGGCCCTAG 
45 CTCACAGATCCGCTTTGGCCTGAAACATGGCCCGGGACCTGGCCCTCTAACCCGGCCTCGCCCCGACA 
CGGCCGCCATGCCCAAGAGAGGGAAGCGACTCAAGTTCCGGGCCCAAGACGCCTGCTCAGGAAGAGT 
GACCGTGGGGGATTATGCCAACTCGGATCCGGCAGTCGGGAGGGCTGGAAGGGGCAAGAAAGCTGGT 
CGCCAATGCTGTTCATAAGAAGTAAAATCTCTCTGTGGCTTGGAAGCCTCCCAGGTTCCGGCAGTGGT 
AGCTCTTTCTGGGGCTGTGAGCCCTGGACACATCGAAGAAGAGGGAACTGATGCCCAGAGAAAGATA 
50 CATGAGAGACTACTACAAAAAAGAAAGCAGAGAACAAGAGACCGAGGNACGGAGAGAGAGATCCAG 
GATTTTGGTTTGTGCCTCTTATCGACTGAGAATTGGATTTTCCTGATTGAGACGCCGACTGCCT 
GTGCTTTGACAGGGACGAACATAACACGATCCTTGCCTTGCCGCACCGACAAGAAAAGACGCTCGCTG 
GGTCGCCTGCCATTTGGCTTCGTCGTT 

55 > , 990913a2-082.scf came from CONTIG 56 at offset 0; 'T:\SEQUENCE\export\EG_DB\9909 13 a2\9909 13 a2- 

082. scf'(55>136) 
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GCACGAGGCTTCTCCAAGCATCACCCTGGGGAGTGTTTTCTAGACTTTTTCTCATACATGGGGAGCAGT 
AAGGTTTATCTAT 

>'990913a2-084.scf came from CONTIG 57 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
5 084.scf*(42>252) 

ATAGACCTGTGGTCTTACATACACGCACCCACACACACACGCATTTATGTTTTTT^ 
CTTGAAAAATGAAGAAAATAATGTTTTTTGCTTTTATGTG 

GGCGTTCCTCTTTTCCTCTTCGCTCACCCACGGGGTGACACCCACGCTCCCCCACACCACTCATTGTTG 
GGAT 

10 

>'990913a2-085.scf came from CONTIG 58 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
085.scf(55>578) 

GCACGAGGGCCCGGCGGAGTGGGGGCTGGGGGTGGCCATGGATGATGATATTGCTGCGCTCGTGGTC 
GACAACGGCTCCGGCATGTGCAAGGCCGGCTTCGCGGGCGACGATGCTCCCCGGGCCGTCTTCCCGTC 

15 CATCGNGGGGCGCCCCCGGCACCAGGGCGTAATGGTGGGCATGGGCCAGAAGGACTCGGACGGGGGG 
ATGAGGCTCAGAGCAAGAGAGCATCCTGACCCTCAGTACCCCATTGAGCACGGCATCGTCACCAACTG 
GGACGACATGAGAAAGATCTGGCACCACACCTCTACAACGGCTCCGTGTGGGCCCTGAGAGCCCCCCG 
GCTGTGACCGAGCCCCCTGACCCCCAGCAACCGGAGAGATACCAATATGTTAGACCTCACACCCTCCA 
TTACCGGCCTTCAGTGGCTGCCTGTTGCCTTGCCCACCACGATCGGAGGATCGTGACGGTACCCCACG 

20 GCCATTAGAGTTACCCTTCCTGCATCTCTTGACCGGTGCGGACTGCGACA 

>'990913a2-086.scf came from CONTIG 59 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
*J 086.scf(49>646) 

p GGAAAAGGACCGTGGCCCTGAGGGCCAGTTTGTGATGGGTTATGTGGTACGACTGCACAATTTTCACC 
SO 25 AGCTGTCTGCACCCCAGCCCTGTTTTACCTTCTGCCATCCTAACAAAGATCCTATGATTGACAACAATC 
N GCTACTGTACCTTGGGGGTTGCTGTGGAGGGGGACACAGGGCTGGGTGGGTTTGCAGGCTACTTTGAG 
yl ACTGTGCTTTATCAGGACATCACTCTGAGTATCCGGCCAGAGACTCACTCTTCTGGGGTGGTTTCATGG 
M* TTTCCCATCCTCTTCCCCATTAAGCAGCGCATTACGGGGGCGGAGGCCAGACCTCTGGTGCGGTGTGG 
V CGTGCAGCACTCTAGAAGGGGGGATGAGGGGCTGGACGGACGGGCTGCTTGCTTCACACCCCACAGC 
I U 30 GTCTACACATNGCTCTACCCGGCGAGGGCGAAGCGGGAGAGCGAGATTGTTCGAGCCAGAGGGAGAC 
ACTGGCTTGTCGCGGCCATCAAAGACTTAGCTGCTTCTCCTCTCAGAGCAAGGGATGGGCCAGCACCA 
L CGGAGATAGCCGGAGGGATAGTGTTGGTTCACGCTCGCCAGCCCGGAGCGGATG 

2 >'990913a2-088.scf came from CONTIG 60 at offset 0; "E:\SEQUENCE\export\EG_DB\9909 13 a2\9 909 13 a2- 

y 35 088.scf'(217>525) 

CP AGCATGATAGACAACTTCACTCCTTTGCTCCCCCAGGGCCACCCACCCCACTCACACCCAGCGAGGGA 

O CTTCCACCCCCACGCAGGGGGTAACCCTGACAGCCCAGGAGGACTCACACCTCCTCCGTCCGGCTGAG 

H CCCCTTGGGTCCTGGGAGAGACTCTTCAGCTGGTTCCTCCTCGATCCTCGCCCCCCGCCCGGNGGGACG 
GGGTNGCAGNGAGGCGGGTGTGGCTGAGGGGGGCTCGGGCTGCCCGGCTGAGGGTGGGCGGGGGGG 

40 GGTTCTTCTGGCTGGAGATGGGGGGTGGTCTGTTAATC 

>'990913a2-090.scf came from CONTIG 61 at offset 0 ; "E:\SEQUENCE\export\EG_DB\990913a2\9909 13 a2- 
090.scf'(56>651) 

GCACGAGGGTTTAAAGTAAGCTCTGTTCCTTTCAATTC^ 
45 CCCATGGGACTGCGGCACGCCAGGCTTCCCTGCCCATCAACTCCCAGAGCTTGCTCAAACTCATGTCTG 
TCAAGNCGGTGATGGACTCTGTTAGAGAATTTTA^ 

TCTG1T1TTAAGTGTTGTGTGTAGCTGGACACTGTTCAGATTACTTGCTTCCATCTTGTCTCTCTCTCAC 
ATTTCATTATTGAAGATTTATGAATATACAGAGNAAAGAGAATAGTATCAGAACTGCCATGATTCATA 
CCCAAGTCAAAAATAACACTACAGCTAGCTGATTATTATAATGCNTCCACACCTCACTCACTGATTTTT 
50 AAGTAATCTACATGTATATTTTTNTTAATATTCATGCTGCTTAAAATAGA 
CTCTTAGCTTTAAATGCTGATTCTAG 
GAATTTAAGTTTTCTTCAATAAAAGTTGTTTT^ 

>*990913a2-091.scf came from CONTIG 62 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
55 091.scf'(51>168) 
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TTTGGGGACGAGGCCAAAACGAATGCTTGGCTGCAGACAGGGTGGCCGCTTGGGCCCCCTCGGCGCG 
AGCCCACGTAACTGGTTTGTACCGCTTTTGTGGCCGTGTTCTACGCGCGAC 

>*990913a2-092.scf came from CONTIG 63 at offset 0; "E:\SEQUENCE\export\EG_DB\9909 13 a2\990913a2- 
5 092.scf'(56>355) 

GCACGAGGCCGGCCCCCTGCTGCTCTCACCCCAGTGCCCCTTTCCCAGGGGACCTCTCCCACCCTCCTC 
GAAAGAAGGACCGAAAGAACCGAAGTGGGGCGCGGAGGGGCGACAGGCTTTGGGGTACTCCGGAGG 
CCCCGCCCAGCCCCTGGGGATGGGGAAAAGAAGACTCGAAACAAGAAAAGCAAGAAGCGGAAATTG 
AAAAAAGCAGAACGAGGGGATAGGCTCCCACCTCCTGGGCCTCCCCGGGCACCCCCCAGCGATACAA 
1 0 ACCTG AAGAGAAGAGG AGG AG AAGG AGGGGG A 

>*990913a2-093.scf came from CONTIG 64 at offset 0; M E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
093.scf(50>529) 

TTTTTCCTGGGATGTGAGGCAATCTGTTGGCAAAAATTACATGTATTTGTCCTTCC 
15 TATTTAATGATATTCTTTTCTT^ 

ATTTCTGAAAGTTGCATCACTAATGATACTTGCCGAGTTGAGGGTGCAGAAAGTTTCTCATACCATAT^ 
CAAGATAATACCAAGCACATGTGGCCGCTGGAGAGTGAAGCTGTAGTACAGAATGCGTAAATTCTGTC 
CCCAGGAAATCTGAGATAAGCAGGGCTGCTGGGGTTTTTC^^ 

GGTAGGCTATGCTGNATAATGGATGCTAATAGTAATATTTTATGCTAGATTCAGATTTGTCCTAG 
20 GTCTTTTTCTATGTAGAAACTTAACATGGATTTAGGGTGTGTGTT^ 

^ >'990913a2-094.scf came from CONTIG 65 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 

" 094.scf'(51>517) 

^ CAATTATCAAGGAGAGTTGAAAAAAGGTGATAACATCTATAATACGAGGACGAGAAAGAAAGTGCGG 

^25 GTGCAGCGACTGGTTCGCATGCATGCCGACATGATGGAGATGTTGAGGAAGGGTTTGCTGGAGACATC 

2 TGTGCATTGTTTGGCATTGACTGTGCCAGCGGAGACACATTCACAAACAAAGATAATAGCGGCCTTTC 

Cm TATGGAGTCAATTCATGTTCCTGATCCTGTCATTTCTATAGCAAGAAACCCGTCTAACAAGAATGATAC 

TGAAAAATTTTCAAAGTTTTTGCAGGTTACAGAGAAGATT 

«p AAAAGACATTGNTTTGTATGGGAGATTACACTGGAATTTTTCTCACGAAGGAAG 

y 30 GTTTACAGAAAACATAGTGTTTTAAGAAllT'lTGTCCCTGTCTTT^ 

>'990913a2-096.scf came from CONTIG 66 at offset 0;"E:\SEQUENCE\export\EG_DB\990913a2\990913a2- 
~ 096.scf , (58>577) 

^ GCACGAGGGCACCACCAGCGGAAGCGCAACAACCTCATGACGCTGCCGGCGCACCGGCTGCAGCACC 
y 35 CCGTGCTGCTCTCCCGCCTGGTGGTCCTGGACCACCCCCACCGCTGCAACGTCACCTACAACGGCAAC 
— AACGGCATCCAGTACGTGGCCAGCCAGGCCGAGCAGAATGCGTGGGAAGTGGGCTCCCCGCCCTCCT 
U ACTCAGAGGCCCTGCTGGATCAAAGACCCGCCTGGTACGACCTTCCTCCGCCACCCTACTCTTAGACA 
H CTGATCTTTGAACCAAGCCGACCTGCCCCTTACCGCTCCGGTCGTGCGTGCTGACAGCGCCGCTCCCAG 

CAGCCACAGCCTCTGAGCGTGACACACCACCACACCCGGGCACCTGACCGCAGAGGCCCCGTGACCC 
40 AGGACTCGCCCCAGCAGGCATGAGACAATAACTTGCTTTTCAGTTTTTTGGTCTTTCTTTGCTTATGTCT 

AAACTGCGCTACGAGTTCTCGGGCCTTAGGGGGTTGAGGGCGTT 

>'990928a-001.scf came from CONTIG 1 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
001.scf'(44>661) 

45 GGACGAGGGGCAGCATCGGCCTTTGCAGGGGGGGCAGCAGCACCAGGCTCTGCAGCGGCAACCCCCC 
CCAGCGGCTTAAGCCATGGCGCTTTTCACGGAATTCAGCAGCAGCCTTGCTGTAACCGACAAAGACAT 
CTTCGAATTAAACACATTCCTCGAGTTAAACACCAAAACCTCGCAACATGGACGAGATGAACTTTCTG 
AGCAGGGAGGGGTGAGGGGGGGACTTCGTGTCCCCCTTCGACCAGTGGGGTGTGGGGGCGTGGAAAA 
GAGCCTAAGACTACTAAATGACAACCTGGAGGGGGCCAAGCACTTCAAACATCATGGGTTCTCCTGCG 

50 AAAGGGTAAGCAGGCTCCTCCGAATGGCTGGTGTGGATGGTTGGNCTCAAAAACAGAAAGGAGATGC 
TTCTCCGGAAGATGGATGAGGAGAAAAGATTGAAGAGGTGATTTGATATCTGTAGAAAGAGACTGAA 
ACAGACAATGACCTGCCAGCCGAGAACGGGAACCCTTACCCTAACAGAAATACAAGAACCCCAAACA 
ACCAATGCACTCCAAGATACACATGACAGGCCCTCCTTTTCCCTTCCCTCCGCCCTGCTCCCCTATTCTT 
TTTATTAGA 

55 



228 




>*990928a-002.scf came from CONTIG 2 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 

002. scf*(38>631) 

CTCCAGCTCCTTTCCATCTGAAGCTGAGTGACTCTCCATTGGACTGACTGGGCAGCCTGCCTCCCCTTA 
CCCGGGACGCCAGTACCGTCTCATTCTTGGGTACCAAATTTCCACTTTGCACCCCAGGTTCTCTCT 
5 ATTCCCAAGTCCCCACTTTGAGTTCTTGTGT^ 

TACCTCCAAACTTTCTTAAGCCAATAGTCTTGCCTCTGAGCTACAAGCGCTACAGTAAGGGCCTGCTGC 
TCCATTTCAAGCTTCTTCAAAACTGACTC 

TGGTCTCTGGGGGTCCATTTGTACCATAAATGCAATTTGGGAAGAAGAGGAGAAGCAAGNGGAGCCT 
GATTTCCTAATTATGGTTATCTGCTTCTTGTTCCT^ 
1 0 CTGCirTATGTGGGCTTTAAATTATCTACTATAAAATTTCA^ 
ACTATTTTAAATTTGTTTTTCTTACATAGTTAAAGAAGGAAAT 

>*990928a-003.scf came from CONTIG 3 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 

003. scf*(44>582) 

15 GAACGAGGAAATCTTATGTCATGGGTAGGCGTGTAATATGGGGACACTGTGTTTAAAAGAAAAGAAA 
AAAACAAAACCCACATGCCACCATTTTTCTGAATCAAATTCTACAGGGGAATGGGGGGTAA^ 
TACTGTGCAGGCAGCTAGATTGGGAAATGGGGGAACTAGAAGCAACGAGCACTGGAGAGCCCTCTAC 
ACTCTTCCCCGCTGGCATCCTATTGCTTTT^ 

TCACATCCTTGCCCTGTTATCAACTGGGCCTGGCGCTCTGCTAGTCATTCCCTTCCTTTTT 
20 ATTTGTCAACCCTTGAGAAGCATGATTCACCTAAAATCCAGGACCGGGAACCTTGATNTGAGAGTCTG 
GGCTCTCTGGCTCTTTCTGCTCCTTGCAGAGCACCACCAGCTCTGCCTCAGCCACGCTCTCTGGCAGAT 
p GGAGATCTGGCTTTTCCTGCCACCCAACCATAGCATAGCTTAACATACACTTTATTAAAATA 

k O >'990928a-004.scf came from CONTIG 4 at offset 0; M E:\SEQUENCE\export\EST_db\990928a\990928a- 
^ 25 004.scf *(34>704) 

^ TATGTGGAAGTGATGGAAGTGGGGGTCCTGTGGGCCCTGCTGGTCCCATTGGGTCTGTCTGGCCCTCC 
&i AGGCTTCCCAGGGGCTCCTGGCCCCAAGGGTGAAACTCGGGACCTGTTGGTAACTCCTGGCCCTGCTG 
M' GGTCCCGCGGGGTCCCCGTGGGTGAAGTGGGGCCTCCCAGGTCCTTTCTGGCCCTGTCGGGACCTCCT 
4= GGGAAACCCCGGAGCCAATGGGCTTTCTGGGGCTAAGGGTGCTGCTGGCCTTCCCGGTGGTGCTGGGG 
hi 30 CTCCCGGCCTCCCTGGACCCCGGAGTATTCCTGGCCCTGGTGGCGCTGCTGGGCTACTGGCACCAAAT 
GACTTGTTGGTGAGCCCGGCCCAGATGGTCGAAAGGAGAGAGCGGCAACAGGGCGAGCCGGGGCTGC 
m GGGGACCCAGGCCTCTGCCCCAAGGGAAAGAAGAAATAAGCTCACTGGAAAATCGACCCGCTGCCCC 
CAGAACTCTGGGTGAGGGAACCTGGTCCGGGGCACTGGACGACGCAACTGGGCATGGCCGCGGTGCG 
GGGCTCGGCTGTGGGGGAGGCCATGTAATTGGGGCTGGGACTGGCTTGGACCAGTTCCGTCCTGAATT 
35 GCCATGTAAAGTTTGGTTCTGTTTAGGAATGCCTGGCAGGAAAAAAATGATTTTCTTCCAC 



O >*990928a-005.scf came from CONTIG 5 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 

N" 005.scf'(12>609) 

TCTACGGATCCCCCGGCCTGCGGGCTTAAGCACCAGAACAGGGGGAAATGGGCAGAATCAAAGGCAA 
40 TTATGGGGCAAATAGGACCTGGAGGCTTGCCAGGCTATGCAGGAACAGCTGGCCAGAAACAAAAAGC 
TGACGCAGAAGGGCCGGGCGGGCTCTGAGAGTGAGGAAGAGGGGGAAGGACAGGAGGAGGAGGAAG 
AACCTCTTGTCCCTGACCTGGGGAATGAGGTGCAGATAAAGGCAGATGGACTGAACCCCTGGATGTTC 
CGGAATCAATTCTTTGATGCCAAAGGAGCTGAGGGCCACAAAGAACTGGAAGATCCTGCTGAGCCTG 
GAGCCCAGAAGACTTCTGAAAGAGAGGAAAAAAAAGCAGCGGGGGAGGAAGAAACTTTTTTGAAAG 
45 AATTTGAGGAAAGGGAAACACTTACACAAAACACTGACCTAATCAATGGGAGACCTGGGCACAAACG 
GAACAAAGGATCCTACAACCACGCAGGGTGCCGATTGAGGCCCTGGGCAGAAACCCCACGGAAACAT 
AACCAGGAACAAAATGAATCACGGGAAAGACAAAGAGGAACGGGCGGGGGGAAGGGCCTTGTG 

>'990928a-006.scf came from CONTIG 6 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
50 006.scf'(37>598) 

CTTTTTTGAAAAGGAAACTGAAAGAAAGAGGGCAAGACTATTTAAGA 

GTCTCAGCTCCTCAGCTCCCGGGCGGGACCAGTGGGCCACCTCTGCAGGGGACTCCTGCCACCGGGCT 
TGTCTGGACCACTGAGCAAATCTGCCAGCACCCCAACCAGCTGTGAACATCTTCCCAGAAAATGGCAG 
ACATGTCCAATGGCGAGCAGGGCTGTGGGTCCCCCCTGGAGCTGTTCCACAGCATCGCTGCTCAGGGG 
55 AGCTCGTAAGGGACCTCAAAGCCAGAAACGCAGCCAGGATGAAATTGATTCTGAGTGAAGATGTGTT 
GTCCTTAAAAAGAGCTACAAACTGCCACAGGGAGGATACAAGTGGGACTGTCCTCAGGGACCCGCGC 
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CCGAAGGGGGAGGCTGGAGCCACCGAGCAACAGACTTGTGATNCTGGAAAGCAACAACAGGCCAAGC 
ATGATACACAGCTATTGTGATTGAACAGAAATGAAGAGTGNAAACGAAAAAGACAGACAAACAACGC 
TCTGCAGTATTTTTTAACAAATC 

5 >'990928a-007.scf came from CONTIG 7 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
007.scf(42>642) 

GCACGAGGGTCAACATGACTGACAATGATCTTATCAATATTCnTGACCCTITITATCATCTTTCAACTA 

AAAGTTTCAAAACACAACTTTTATCACAATCCAAAACTGACACCAACAAAAATATTAAAACAAAACAC 

CCCTTGAGAAACAAAATGAACGAAAATTTATTTACCTCTITrATTACCCCTGTAATTTTATGTCT 

1 0 TCGTAACCCTTATCGTACTATTCCCAAGCCTACTATTCCCAACATCAAACCGACTAGTAAGCAATCGCT 
TTGTAACCCTCCAACAATGAATACTTCAACTTGTATCAAAACAAATAATGAGTATCCACAATTCTAAA 
GGACAAACATGAACATTAATATTAATATCTCTGATCCTATTTTTGAATCAAACAACCTACTAGNCCTAT 
TACCCCATCATTCACACCAACACACAATATCAATAAACTAGCATAGCCTCCCCTGGAGCAGAGCCGGA 
TTACAGGATTCGCATAAACTAAGATCACTGTCATTTCTACACAGNACACCACTCCTATCCATATAGANT 

1 5 ATGAACITAGTCTTTTTTACTAGTCTNCGGCGTACAGTAATATGAGAACTA 




>'990928a-008.scf came from CONTIG 8 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
008.scf'(42>463) 

GCACGAGGCTCACATTCCTGCAGACCTCCAGACTGCCCGGAGCTTGCCTGCTGCCTGCCTGCCTGCCAC 
20 TGAGGGTTCCCAACACCATGAGGGCCTGGATCTTCTTTCTCCTTTGCCTGGCCGGGAGGGCCTTGGCAG 
CCCCTCAACAGGAAGCCTTGCCTGATGAGACAGAAAGGGAGGAAGAAACCGGGGCCGAGGGGGCCG 
_ AGGTACCCGCGGGAGCCAACCCCGTCCAGAGGGAAATAGGAGAATTCGATGATGGTGCCGAGGAAAC 

0 CGAGGAGGAGGNGGTGGCCGAGAACCCCTGCCACAACCACCACTGCAAACACGGCAAGGGGTGTGAA 
V CTGNACGAGAACAACACCNCATGTGTGTGTGCCAAGACCCCACCAGCTGCCCTGCCCCCACGCCGAGG 
pj 25 TGAGAAGNNGGCAGCA 

CP >'990928a-096.scf came from CONTIG 8 at offset 35;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
H- 096.scf'(38>418) 

X CCCGGAGCTTGCCTGCTGCCTGCCTGCCTGCCACTGAGGGTTCCCAACACCATGAGGGCCTGGATCTTT 
Uj 30 TTTCrCCTTTGCCTGGCCGGGAGGGGCCTTGGCAGCCCCTCAACAGGAAGCCTTGCCTGATGAGACAG 

AAGGGGAGGAAGAAACCGTGGCCGAGGGGGCCGAGGTACCCGTGGGAGCCAACCCCGTCCAGGGGG 
L, AAGTAGGAGAATTCGATGATGGTGCTGAGGAAACCGAAGAGGAGGNGGAGGCCGAGAACCCCTGCC 

ACAACCACCACTGCAAACACGGCAAGGGGTGCGAACTGGACGAGAACAACACCCCCATGTGTGTGTG 
u ! " CCCAGACCCCACCAGCTGCCCTGCCCCCATCGGCGAGTTGAGAAG 
*f 35 

01 >'990928a-01 1 .scf came from CONTIG 9 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
O 011.scf'(36>481) 

|a TTTTATTTACAATGCTAAGGGCTAATGTTTTITATTTATAATACTAAAT^ 
TTTCCCCTCAAACTTCAACCTTTAATTAAATT^ 
40 GGTCTTAGAGCCATTGATGTCTTATGTTTGTTTTTCAAATCATATTTTTAlTrCT 

GTAGCTATTTGAATCATGGGCTGTTGCTTCCATTGAAGGATCTTCTGCCTTITACTGTGGGATAACTGTT 
AAAATTTATGGTGAACTTTATAAGAGCTTATTAGCATTAAAGCAGCCACCCGCAGAGAAAGGGAAACC 
AATCTGGAAAGCTGTGGAGTACTCATAGAATACTAATATGAGGACCAAGGACTACTAGCAACCTGAG 
CCATTTCCACCTAAACGGGAACGCGTTGAG 

45 

>'990928a-012.scf came from CONTIG 10 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
012.scf'(41>541) 

GCACGAGGGAAAGATTCATTGGAGATTGGGACCAGGGGTTCAAAGATTCACTGGGGTTGGTACCTTAC 
TCTCCAAAAAGAGCAATATAGAGATGTCTCACAAAGTTCATCCTAAACCTATTTTCTAATTTGGGAAG 

50 CTAAAAG ATC ACAGGC AATGT AAAAC ATCC A 1 " 1 " 1"! " 1 ATC ACTGTC ATTTGTTTTCTT ATTACCTCTCTCT 
AGTATCTTCCACTTCTAATTATATATATATTATAl'rriT'I'ri'rrriGGGGGGAGGGGGATAATAAGTCTT 
TATTTCACCATCAAATAAATrCAGGTCATGTCAGTTTGGTAACCAAATGGATCATAAGAAAAATGTTT 
GCTCCATATTTTTTAAATTGTAAATTAAAAAAAAAAAAAAAAACTGAGGGGGGCCCGTACCCATTCGC 
CCTTATGTAGTGTATACATTACTGTCGTGGTTACACGTGNGACTGGAAACCTGCCGTCCCACTATCGCT 

55 GCACCTCCCCTTGCCGTGGG 
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>*990928a-013.scf came from CONTIG 1 1 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
013.scf(40>603) 

GCACGAGGCCTCACAGTGCCTGGCCAAGCCCTGGCCTGTGGGAGCAACAGGGTCAACAAGCTGGGCC 

TGGACCACCTCTCCCTAGGGGAGGAGCCTGCCCTACACCAGCAAGGGGAGGAGGCCCTGAACTTCACT 

CCATTAGGTTCTGCACCCCTGGACCAGGAGCCCCTGCTGAGTGTGGATTTGGGCACTGCTCATTCAGCT 

GGTGTAACTGCCTCTGGTGACTGCTACACTTTCGGCAGCAATCAGCATGGGCAGTTGGGTACCAATGC 

TCGCCGGGTCAGCCGGGCACCCTGTCAAGTCCAGGGCCTCCAGGGCATCAAGATAGCGATGGTGGGCT 

GGGGGATGCCTTCACTGTTGCCATTGGGCAGAAGGGAAGGTACTCCTGGGCAAAGGGCCCGAGTNCG 

CTGGGAGAGAGAGNAGACGCCGACTCCTAGGCAGGCAGTGGAGAGACCACCCTACCATGACCTTGTG 

CCTGTGCCTGCACACTTCTGCTTCGCCTTACGAGAACATGCCCCTGCCACTGATCATCTGTACCTGATG 

TTTCTGGAGTTGAAGGAGGCA 



>'990928a-014.scf came from CONTIG 12 at offset 0; n E:\SEQUENCE\export\EST_db\990928a\990928a- 
014.scf(41>599) 

15 GCACGAGGAAGAATCTCTCTTTAGTTCTTTGTACGGAGGTGAAAAAAATAAAAAAATCCTTCAAAAAT 
GGCAATGGTATCTGAATTCCTCAAGCAGGCCTGGTTTATTGAAAATGAAAAGCAGGAATACATTAA^ 
CGGTGAAAGGATCCAAAGGTGGTCCTGGGTCAGCAGTGAGCCCCTATCCTACGTTCAATCCATCCTCG 
GATGTTGAGGCCTTGCACAAAGCAATCACAGTTAAAGGTGTGGATGAAGCAACCATCATTGAAATTCT 
GACTAAAAGAAACAATGCACAGCGTCAGCAGATCAAAGCGGCCTATTCTGCAGAGAAAGGAAAGCCC 
20 CTGATGAAGTTCTGATAAAGCCCTCCTCGTCACCTTGAGAGTTGTTTTGCTTCTTTGAAA 

TTGAGCCGAGACTCCTGCTGCCTGAAGGCCTGGACGATGAGACCTTGATGAATCTGCATCAGACTACA 
P% NNAAATCAAAATACAAACTTANAAAAC 
J TGTTGTTGTGCCGTC 

ft* 

25 >'990928a-015.scf came from CONTIG 13 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
2- 015,scf*(40>545) 

0 1 GCACGAGGGCCTAACACAAATTAAGAATATGTTTCAGTTTATATCATATTTCAAAACACA 
M 1 TTCTTAAAGCTTTACATTTTTAGTTACAACCTCCAGAGATTT^ 

£ TAGAGGGAGCTAGAACACTTCATCATGTGTAATCTGATAAACCTGCTGCAAGAGCCATAATTTTGAGG 

ill 30 ACTTTTCTAAGGGAATTGTGGGGATCCAGGATTTATAATTTCTTGATCTAA 

g " CCACACGTGCACATTTCATAGTATGAAATAAGAAGTCATTTITACACTTTATTATCT^ 

'n CACCTTTCATAATCCATGTGTGTTCACTAA^^ 

NAATAAATATTTGTGGGGTTTTGTTTGTTACAATATCATTT^ 
%l CCTTTTATAAGATAGTTTCGGG 
!f 35 

9} >*990928a-088.scf came from CONTIG 14 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 

088.scf'(36>595) 

N 3 CGAGATGGTTCTCCTGGCGCCAAGGGTGACCGTGGGGAGACCGGCCCTGCTGGGACCTCCTGGTGGCT 
CCTGGGCGCTCCCGGGTGCCCCCGGGCCCTGTCGGGACCTGCCGGGCAAGAGGCGGTGGATCGTGGGT 

40 GAGACCGGGTCCTGCTGGGTCCTGCTGGGTCCCATTGGGCCCCGTTGGGTGCCCGTGGGCCCCGCTGG 
GACCCCAAGGGCCCCCGTGGTGACAAGGGTGAGACAGGCGAACAGGGCGACAGAGGCATTAAGGGG 
CACCGTGGCTTCTCTGGTCTCCAGGGTCCCCCCGGCCCTCCCGGCTCTCCTGGGGAGCAAGGGTCCTTT 
CCGAGCCTCTGGTCCTGCTGGTCCNCGCGGTCCCCCTGGCTTGCTGGTTCTCCCGCAAAAATGACTAAT 
GGTCTCCCAGCCCCATCGTCCCCTGGGCTGNAGNNGAACTGGGAGGTGGTCTGCTGGTCTCCCGGCCT 

45 CTGACCCCTGNCCCCAGCCTCCACGAGATACATTGACTACTGCCCACCACCTAAAAAGATAGAGTGTC 
GGTATCGGCTTGTGCA 

>*990928a-017.scf came from CONTIG 14 at offset 259; M E:\SEQUENCE\export\EST_db\990928a\990928a- 
017.scf'(40>593) 

50 GCACGAGGGGCACCGTGGGTTTTCTGGTCTCCAGGGGCCCCCCGGCCCTCCCGGCTCTCCTGGGGAGC 
AAGGTCCTTTCGGAGCCTCTGGTCCTGCTGGGTCCCCGCGGGGCCCCCTGGGTTTGCTGGTTCTCCCGG 
CAAAGATGGACTCAATGGTCTCCCACGCCCCATCGGTCCCCCTGGGCCTCGAGGTCGCACTGGTGATG 
CTGGTCCTGCTGGTCCTCCCGGCCCTCCTGGACCCCCTGGTCCCCCACATCCTCCCAGCGGAGGGTACG 
ACTTGAGCTTCCTGCCCCAGCCACCTCAATAGAAAGATCACGATGGTGGACGCTACTACCGAGCTGAT 

55 GATGCCATGTGGGGCGTGACCGGGACTCGAGAGGACACCACCTCAAGACCTGAGCAGAAATCGAGAA 
ATNCGAACCTGNAGCAGACGCAGACCCCGCCGACCTGCGGACTCAAATTGCACTTGATGGAGAAGGA 
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GATAATGATGACCCACCAGCTGCACTGATGCATAAGTCTTGCAATGGAACGGGAGACTGGATACCCCT 
ATCCACGGAC 

>'990928a-018.scf came from CONTIG 15 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
5 018.scf'(34>577) 

CGTTCGACAGATAGCCGGAACTTCTGTGCTGTGCCAGCCGCATCCCTGAGAAAAAGGGGAAGGTCGG 
AGTGAACGGATTCGGCCGCATCGGGCGCCTGGGCACCAGGCTGTTTTTAATTCTGGCAAAGGGGACAT 
CGTCGCCATCAATGACCCCITCITTGTCCITCACTACATGGTCTACATGTTCCAGTATGATTCCACCCAC 
GGCAAGTTCAACGGCACAGTCAAGGCAGAGAACGGGAAGCTCGTCATCAATGGAAAGGCCATCACCA 
10 TCTTCCAGGAGCGAGATCCTGCCAACATCAATGGGGTGATGCTGGTGCTGAGATGTGGGGGAGGCACT 
GNNGTTCTCACTACCATGGAGAGGCTGTGCTCACITGAGGGGGAGCCAGAGGTCATCATCITGCCCTT 
TGCCAGCCCCCTGTTGGGAGGGGGGAACAGANAANATACACACTCAAATGCACATGCTCCGCACACA 
CGCTGCCCCCGCCAGCATCTACACTTGCATGGAGACTATACATTCAGCCTCCTCACAAAATGGAGGCC 
C 

15 

>'990928a-019.scf came from CONTIG 16 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
019.scf'(34>624) 

CGGAAACCACGTACCGGCAAACTGGCCTGGCTCCCGGGCAGGAGTATGATATATCCTTGCACATTGTG 
AAAAACAATACCCGGGGCCCTGGCCTGAAGAGAGAGACAACTACCCGCTTGGACGCCCCCAGCCAGA 
20 TTGAAGGGAAAGATGTCACAGACACCACCGCTTTGATCACTTGGTCCAAGCCCCTGGCCGAGATCGAT 
AGCATTGAGCTCATGTACGGGATCAAAGACATGCCAGGAGATCGTACCACCATCGATCTCACACACGA 
m AGAGAACCATTACTCCATTGAGAACTTGAAGCCGGACACCGAGTACGAGGTGGCCCTCATCTCCCGCA 
^ GGGCCGACATGTCCAGCAACCCCGACAAAGAGAACTTCACAAACAGCCTGCATGCGCCCAGAAATCT 
*f CCGCCGCATCTCCCAAACAGACACAGCATCACCTGGAGTGGAGGAACGTCAGGCAGCCGCCGACAGT 
?j 25 AAGAATTAATATGCTCCATCTTGGAGCGACACGCGGAGAGAAGACCCAGAACAAACACACAACAAAC 

N ACCTACAGGCTGAGGCAGAAGATTTGGTTGGGGGTGGTGAAGAGAAGGAAG 

m 

y, >'990928a-020.scf came from CONTIG 1 7 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
45 020.scf'(35>533) 

lij 30 CTGAAATTTAAGGAATATAATCTATTGCTTTATTTTGGCACT 

GTGTACATGATATGTCCTCATCTGGATGCTAAACTCAGGAAATCAGAGAAATGCATATGCGTTTTCTAT 
GTTGATTTCTCCTTTTCTTAATCATGCTTGTCTTAAAAAAAATATTATCTAAAATTTACTGGGAACTGGA 
TTCATAGCTGGCACCTTGTTTTTATGTAAACAGATTGCAGATAGACCAAAGATCATCTGGACCATTTTG 

X TGGTTCCCTGCCTGTCTTCTGATTATCGCTCTCTC^^ 

~f 35 GTCTTCTCCTTATGCTTCTTTGATCTCT 

£ ANCTGNTAGCTACCTCCTGCATCCCITANGGATTTTTATCTTAATTCTAATTTGTCTTCAGTTANATCCT 
O TCTCCAATGT 

>'990928a-023.scf came from CONTIG 18 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
40 023.scf'(35>601) 

CGCCACTGAAGATCCTGGTGTCGCCATGGGCCGCCGCCCCGCCCGGGGTTACCGGGATTGTAAGAACA 
AGCCGCACCCAAAGTCTCGCTTCTGTCGAGGGGGCCCTGATGCTAAGATTCGCATCTTTGACTTGGGG 
CGTAAGAAGGCCAAAGTGGATGAGTTCCCACTCTGTGGCCACATGGGGTGAGATGAGTATGAGCAGC 
TCTCCTCTGAAGCCCTGGAGGCTGCCCGTATTTGTGCCAACAAGTACATGGTGAAAAGATGTGGCAAA 
45 GATGGTTTTCACATCCGAGTGCGGCTCCACCCCTTCCATGTCATCCGCATCAACAAGATGTTGTGTTGT 
GCTGGAGCTGATAGACTCCAGACAGGTATGCGCGGTGCCTTTGTAAAGCCCCAGGCACAGTNGGCCAG 
GTCCACTTGNCCCAGTCATATGTCCATCCGCACCAGCTGCAGACAAGGACATGGATTGAGCCTCCGCG 
GCCAGTTCAGTTCCTGCCGCACAAATCAATCTTATAATGAGATTACAAGTCACCGAGATTGAGAATGA 
GAGAAAGGATATCAACGCTGGGG 

50 

>'990928a-051.scf came from CONTIG 18 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
051.scf'(33>601) 

CGCCACTGAAGATCCTGGTGTCGCCATGGGCCGCCGCCCCGCCCGGGGTTACCGGTATTGTAAGAACA 
AGCCGTACCCAAAGTCTCGCTTCTGTCGAGGTGTCCCTGATGCTAAGATTCGCATCTTTGACTTGGGGC 
55 GTAAGAAGGCCAAAGTGGATGAGTTCCCACTCTGTGGCCACATGGTGTCAGATGAGTATGAGCAGTTC 
TCCTCTGAAGCCCTGGAGGCTGCCCGTATTTGTGCCAACAAGTACATGGTGAAAAGCTGGGCAAAGAT 
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GGTTTTCACATCCGAGTGCGGCTCCACCCCTTCCATGTCATCCGCATCAACAAGATGTTGTGTTGTGCT 
GAAGCTGATAGACTCCAGACAGGTATGCGCGGTGCCTTTGGAAAGCACCAGGGCACAGTGGCCAAGG 
TCCACATTGTCCAGTCATTAGTCCATCCGCACCAGCTGCAGAACAGGAAATGTGATGAAGCCTCCGCG 
GCCAGTTCAAGTCCTGCCGCACAAATCACATTTAAATTGGGATTACAAGTCAAGCGAGAATGGAAAGT 
5 GGAGAAAAGATATCCAAGGTGGGG 

>'990928a-024.scf came from CONTIG 19 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
024.scf'(27>564) 

CTGGTGGTGCTGTCTCAGGGGCTGAAGCCCATAAGGCCCTCAGGAAAGCAGAAAGCTTGTATATATCT 
10 CTTTGTGTCGTGGAAGCCAAAGTGAAGGCCCAGGCCGCGCCGAACAGGGACGTGCAGAGAGAGATTG 
CGGACCTCGGTGAGGCCTTGGCCACTGCCTTCATCCCTCANTGGCAAAATGATGAATTACGGGAGAAT 
TTTAAGTATCTGAATAAGGTCATGGATGACCTATACCGGGCTAGCAAAGCCGATGTGCAGAATCGGGT 
GTTGGAGAAGACTAATCAACTCATCGACAGCAGCCCCAACCAGCCCCTGGTCATGCTGGGAGTGGAG 
AGCGGCGCCTCGGCCAAGGCCTGATCGAAGCCTGTACTCTTTANATGCTTCCCCCCACACGCCGTCTGC 
15 TCTTTACATGGATACGAGCCGCAGATACTGCTTGGTCAGTACCCACATGCAGCACGGGGCTGAGGCAT 
GAGGGGGAGAGGGTCAGCTGTGATGCAAGAGAGGAAACGGCTGTAGCCAGCAGAGGGCTCTGT 

>'990928a-026.scf came from CONTIG 20 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
026.scf'(34>601) 

20 GGAGCGAGCGCCATGGTGCTGCTGCACGTGCT1TTCGAGCACGCGGGCGGCTACGCGCTTCTGGCGCT 
GAAGGAGGAGGAGGAGATCAGCCTTCTGCTGCCGCAGGTGGAGGAGGGCGTGCTGAACCTGGGCAAA 
TTCCACAACATCGTTCGTCTTGTGGCCTTTTGTCCCTTTTCCTCGTCCCAAGTTGCCTTGGA 
'% ACGCTGTGTCTGAAGGTGTTGTTCATGAGGACCTCCGCCTGCTCTTGGAGACTCACCTGCCACCCAAAA 
% AGAAGAAAGTACTTCTGGGAGTTGGGGACCCCAAGATAGGTGCGGCTATACAAGAGGAGTTAGGGTA 
r?25 CAACTGCCAGACTGGAGGTGTCATAGCCGAGATCCTrCGAGGAGTTCGTCTGCACTTCCACAACCTGG 
J? TGAAAGGTCTGACCGATTTGTCTGGCTGTAAAGCCCAACTGGGCTGGGACACAGCTATTCTGTGCGAA 
*f ! AGTTAAGTTATGTGAACCGATGGACACATGATTATCCAGTCTATANCCTCCTGGACACTGGAAAAGAT 
?f ATCATACTTCTTCTGCGTGTAGG 

Id 30 >'990928a-027.scf came from CONTIG 2 1 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
s 027.scf(33>427) 

fi CrTAATTCAAAGAGGGGTGGAAACGTGGAGCAGCGGAAGTCTTCCTGGGCGCCTAGATTCCCGGGAG 
GGAAGGAGGAGCTGACTGGGAATAATTTTTTCTCCTCACCCCCCACGCCCCCGGATATCGCCCTCGGC 
?=J ACTCACCATGAAGAAAAATGAATAGAGGGGGGGCACATGGATTTCCAGTAGCCGCCGAGTGTGGGAA 
H 35 CTCCCAGGTTTGCrTTTTATGGTTTTCTGGTGAAAAGCGGCATGTGAACAAATCCATGAACAAACCCAA 
*jL' GAGCTGTGAATATTCGCACAGAAGGTGCTGGGGCGGAGTGGGAGGCGGCGGCAACTAGCCTTCAGGT 
y GGGAGGGAGAGAGAAGATCGCCCCACTGACCTTGAAGACCTCCCTGTAAGTCCCACG 

>'990928a-029.scf came from CONTIG 22 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
40 029.scf'(39>424) 

GCACGAGGCTCTTTCTGTAAAAGGTGCAGAGGTGGCATCAATGACGATGAATGTGATCCACACTGTGC 
CTAACTTGGATTGGCTTTCTGTGTGGATCAAAGCCT^ 

CAATCAATACCATTTGTTCACTANAGAAAAAGTCCTTGTTGAGAGATAACGCGGGACCTACTGGGAAG 
CITAGCAGATCTGTACXrCAGAGCTGGAGACAATAAGAACTCTGTCCTCAAGTTTGAACAGCACAGAG 
45 TTGGATCCATATCTAATAAAGGAATGATGTGTATGGCTATCTCCCTGCAGAGAAGACGATGGAGNAGN 
NGGAGACCTTGCTGCCGCCTTTTATATATCTGACCACAGCACACC 

>'990928a-030.scf came from CONTIG 23 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
030.scf(39>593) 

50 GCACGAGGCGGAGACGCGAGGAGCAGGAGGCTCGGGAGAAGGCGCAGGCCGAGCAGAGGAGCAGGA 
GCGGCTGCAGAAGCAAAAAGAGGAGGCCGAAGCTCGGTGCCCGAGAAGAAGCAGAGCGGGAGCGTC 
TGGAGCGGGAAAAGCACTTCCAGCGGGAGGAGCAGGAGCGGCAAGAGCGTATAAAGCGCTTGGAGG 
AGATTATGAAGAGGACTCGGAAGTCAGAAACTGCTGAAACCAACAAGCAGGACAGAAGGAGGCGAC 
GGCCAACAATTCCAGCCCACGGATAGACCCTGCGAAAGCTGTGGAGGGTCGGCCTGCCGGGCTGCAG 

55 ATGAGGAGCTGGGCCCCCAGAGCCTCATGGGAGCCTGCCAACAAGAAGTCGCTGGGTCCCTGGTGAT 
GGGCTGCAGCTTGCCACGCACCAGATAACGGTTNTCTCTATGGACCCTCNGACAAGAGTGGCNCGACG 



CACAGCTCTCTGCCTTCCAAGCATAACTATTATAAATTGGTGCAGCCCTAGCCATAATCTTAGGTTGCT 
GTTCAGCCAGTATAGCTCTT 

>'990928a-031.scf came from CONTIG 24 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
5 031.scf'(34>418) 

TTTCAGAGATGGAGGCAAACATGAAGGGAAAGACATGTAATGAAGATT1441141U"l"rrrAATCGTGGT 
CTTTTTTTTTTTTCCAAAGCA^ 

CACATCTCACATTTTTGTACCTTCCCGTGTATGCGTCGGGGTTCGGCGTCTGCATCACCAACGCGGAAG 
GTGGGCCATCAGGCGGCTCGTTCTTTGGGGTAGGGGAGGGGCGGAGAACCAAGATTTTGCATCAAGCT 
10 CTGGATCCTGACGGGGTTGTATGTTGGGACTCTGAGTTGGGGAATAGTCACAACACTGCCAGAACTGG 
ATAGGGACCTCGATTGAAAGGACACAGCTACTGCTTCCACTT 

>'990928a-032.scf came from CONTIG 25 at offset 0; H E:\SEQUENCE\export\EST_db\990928a\990928a- 
032.scf'(39>446) 

15 GCACGAGGCCCAGGCGGGAAGGCGTGGAGGCTCCTGTGGTAGCCCTCCTGAGCTGTGCTGGAAGCCT 
GGACTGACCAATCACCCAATCCCAGTTCTTCCTGCAAAACTCTGTGGCCAGCCTGGCATCAGTTCAGG 
CCTCTGCTGGGGGGAGGGGGGCCAGGCCTGGTTGTCTAAATGCAGGCAGCTGGCAGAGGGGGGGTGG 
GTATGTTTCCATGGTTACCATGGGTGTGGAGAGAAGTTGGGGCCCCTACTCTCCCAGCTGAGCGGCCC 
TGCGGCTTCAGTGCATGCATTGATGCGTNTCTGTCCTGAGGCTCATCTGTGTGTGTGTTTGTGGTTTAA 

20 AATACTATGTTTGCCCCTCCTCACAAAAAATGCACTTGTATATTCCCTTTAGTGAAAATG 

f- : > , 990928a-035.scf came from CONTIG 26 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
^ 035.scf'(39>316) 

^ GCACGAGGCTTAACCCACTGGGTTTATAAGAAGTATCCAAACGTGTTTAAGAAGATCCGAGGCATTGT 
^25 GGAAGAGAGCGTGACTGGGGTTCACAGGCTGTATCAGCTCTCCAAAGCTGGGAAGCTCTGTGTTCCGG 
^ CCATGAACGTCAATGATTTTGTTACCAAACAGAAGTTTGATAACTTATACTGCTGCCG^ 
f 1 TGGATGGCCTGAAGAGGACCACAGATGTAATGTTTGGTGGGAAACAAGGGTAGTGTGTGGGTTGTGG 
M" AAGGGG 

W 30 >'990928a-036.scf came from CONTIG 27 at offset 0; "E:\SEQUENCE\export\EST_db\99 092 8a\99092 8a- 
5 036.scf'(39>557) 

O GCACGAGGGCGCACTGCGCCCGGCCCAGCTTCTTTCAAAATGTCTACCGTTCATGAAATTCTGTGCAA 
fS GCTCAGTTTGGAGGGTGATCACTCCACACCTCCAATGCATACGGGTCAGTCAAAGCGTACACTAACTT 
f£ TGATGCTGAGCGGGATGCTCTGAACATTGAAACAGACATCAAGACCAAAGGTGTGGATGAGGTCACC 
J 35 ATCGTCAACATCCTGACCAACCGCAGCAATGAACAGAGACAGGATATTGCCTTCGCCTACCACAAAAG 

GACCAAGAAGGAACTTGCATCAGCACTGAAGTCAGGCTTGTCTGGCCACCTGAGACAGTGATTNTGGN 
H CCTATTGTAAATACTGCTCATATGATGCTTCTGACTGAAAGCGTCATAAGGGGCTGGGACTGATGAGA 
M- CTTCTATTGGAACATCTGCTCAGGACAACCAGACTGCAGAATCACAGAGTTTAAGAAAGTACAAACGA 

TTGGAAAGAATTGNTTCGAACATTGGGATTCGCAGTGAGGCGCC 

40 

>'990928a-037.scf came from CONTIG 28 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
037.scf*(39>565) 

GCACGAGGATATTCCATTTTGCATTTTCCCCCT^ 
GTTGTTTGAGGAGGTTITACAAATAGATGAGAAAAG 

45 AAGATACATCCATCTGAATGCAGAGTTCCAAACAATATCAAGCAGAGATTTAAAAAAGCCTTCCTAAG 
TGAACAATGCCAACAAAGGTCCATCTATTCAAAGCTGTGGTTTTTCCAGTAGTCGGGTA 
GAGTTGGAGTATAAAGAAAGCTGAGCGCCAAAGAATTGATGCTTTTGAACTGTGGTGT^ 
TCTTGTNATCCCTTGGACTGCNAGGAATCACATCATATCATTCTAAGNAAANACTCCTGCATATTCCTG 
GAGGACTGAGTTGAAGCTGAACTCCATACTTTGCCTCTGATGCAACACTGACTCATGAAGACGTGATG 

50 TGGGAGATGCAGNAGAGAGAGGGAGAAGAGATCAAGGTGGATGCTCCTGCTC 

>*990928a-053.scf came from CONTIG 28 at offset 0; M E:\SEQUENCE\export\EST_db\990928a\990928a- 
053.scf'(39>582) 

GCACGAGGATATTCCATTTTGCATTITCCCCCTACCCCCAAAAAAAAGAAATGC 
55 GTTGTTTGAGGAGGTTTTACAAATAGATGAGAAAAG 

AAGATACATCCATCTGAATGCAGAGTTCCAAACAATATCAAGCAGAGATTTAAAAAAGCCTTCCTAAG 
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TGAACAATGCCAACAAAGGTCCATCTAGTCAAAGCTGTGGTTTTTCCAGTAGTCGGGTATGGATGTGA 
GATTGGAGTATATAGAAAGCTGAGCGCCAAAGATTGATGCTTTTGACTGTGNGNTGTTGAAGACT 
AGAGTCCCTTGACTGCCAGAATCAATCATTCTTCTAAAGAATCAGTCTGATATTCCTGGAAGACGAGTT 
GAAGCGAACTCATACTTGCCTCTGAGCAAGACTGATCATTGAAAACTGATGTGGAGATGCAGAGAGA 
5 GAGGAGACGAGACAAGGTGATGCTCCTGCTCCTGAGATTGGAATCAGGTGGAGGACGGACGCTGTGG 
GCG 

>*990928a-038.scf came from CONTIG 29 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
038.scf*(33>524) 

10 TGGATGTGCAAAATTATTCTTCCATACTGAGTATGAGAAAACAACTCCCAGAGGAAACCTTATGGATA 
TAAAGAGGGTGGGAAGACCCTCAGGCAAAAGAAGGTCTTAGTCTACATCAGAGAATTAAAAATGGAG 
AGAAACCCTTTGAATGTACTGCCTGTAGGAAAACTTTCAGCAAGAAGTCACACCTCATTGTACA 
AGAACTCATACAGGAGAGAAACCCTTTGGATGTACAGAATGTGGAAAAGCTTTTAGCCAAAAATCT 
GCTCATTATACACCTGAGAACTCATACAGGAGAGCGACCCTTTGAGTGTCCAGAAGTGGGAAAAGCTT 
15 TCAGAGAAAAATCTACTGTCATTATACATTACAGGACTCATACAGCAGAGAAACCTATGAATGTATGG 
AAGNNGGAAAGCCTTCACTCAAAGTCAAACTCATGTCCATCACAAACCCCACAGAGAAAAACTATGA 
TGCCCAATGGGGGATCTT 

>'990928a-039.scf came from CONTIG 30 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
20 039.scf"(33>543) 

CGGCGGCGGCTCCCGTCGGCCTTCTGCAAGACTGACCGTAGGGAGGCCGGAAAGCGGGCGCGCGCGG 
j CGGACAGGCGGGCGGGAGGCCGGAGCTTATTGAATGAAAACTGCCAGAGACTGAAAAACCAAACATG 
AGGGGAGCAGGTGCTGCAAAGTTGGGGGTCGCTGTGGCAGTATTTTTACTGACATTCTATGT^ 
CAAGTATTCGAAATAAAAATGGATGCAAGTTTAAGAAATCTATTTGCAAGGTCAG 
:25 TGTACGTTCTACAAAACCTCCCAGATATAAATC 

^ TTTTAAAATGGCAGTGGAGCAGCCATGTGGGGGGACCCAAATCTGCCTAGAGACATGTTTTAT^ 
m GTGTAAAAATAGTTGAAANAGAATCAAGNTGCCTGGTAATGGCAAAACGAAGACTAAAACACCAAT^ 
H TTGACTGGGGGGGNAAGGGCCCTTTTTATTCTAAGC 

UJ 30 >'990928a-041 .scf came from CONTIG 3 1 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
3 041.scf*(39>575) 

n GCACGAGGCGGGCCTTCTGAGCATACTTTATTTCCGCTCTACTTGCTGCCTGCTGCTTACTCATCCTGAT 
AGTACCACTATCTTTTAAACTCCTAACATATAAAGGGATAAACAAAAATGATTTGTGGGGA 
AAGAATAGGATGATGGCACTTAGTAAACTCGATGTATACCCAGTATATCATTTATCATTTGCTGGGTA 
^ 35 ACAAATAACCCCCTCAAATGTAGTGGCTTCAACACCATTTATTTATCTCATGATTCAAAG 

TGAGTTGAGTTCAGTTGGGCGGTTTTTCTGCTCGTGGTTGGGCTCACTCTATGGTCAGTTGCTAGGCAG 
GGGGATGGCTAGTGTCTAGAGTAGACTTAACCAAATGACTATCTCTGTTTCACATGTTCTGTCTATATT 
CACTAGCCACCTGGGCTGTTGACTATAGCTGCATGATACAGGAGGATAGAGGACCCCACCTATCCTCT 
CTGAGCCTGCCCTGCGATGAGCTAGAGTTTTTTTGATAACAATAGAAGGAAACTGA 

40 

>'990928a-042.scf came from CONTIG 32 at offset 0;"E:\SEQUENCE\export\EST__db\990928a\990928a- 
042.scf'(39>470) 

GCACGAGGATCCATGGGCACTATGCAAAAATCGGCACCGTCCTGACCTTCTTTTGTAACAGCTCCTAT 
GTTCTCAGTGGTAATGAGATGAGAACTTGCCAGCAAAAGGAGAGTGGTCAGGGAAACAGCCAATCTG 
45 CATAAAAGCCTGCCGAGAACCAAAAATCTCAGACCTGGTGAGACGGAAAGTTCTTCCAATGCAGGTTC 
AGTCAAGGGAGACGCCATTACATCAGCTATACTCATCAACCTTCAACAAGCAGAAACTGCAGTATGCC 
CCTACCAAGAATCCAGTCCTTCCCTTTGTAGACCTGCCGCCTGNGTACCAACATCTGCACACCCACTCA 
TACGAGTGCATCTCACCTTTATCNGCGCTGGCAGCACCGGAGACGGTCTAAGATGNGAGGGAGGGGC 
GGGCCCATCTGCTNCTATTGTGGAA 

50 

>*990928a-044.scf came from CONTIG 33 at offset 0; "E:\SEQUENCE\export\EST_db\990928a\990928a- 
044.scf*(39>566) 

GCACGAGGGGAAGCCCTCTTCTTTGTTGGTTATCCATCTTAAATGTAGCAGTGTGCACATGTCAGTCCC 
AAACTCCCTAACTATCCCTCCCCCAAATCAGAATTTTAGTTAGGAATGGGAATTCCTGT^ 
55 AAACTTAGAGAGAGGCAGCTTGTTGAAGGTTATAGAACTATGCAGCTAGTCACAGAGCTAAAACCAC 
AGAAAGGTATCTCTATTCCTTTTTCCTGTTTATACTCTATCAGATTGCATATTT 
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AAACAGATTTAAGAAATCTGTTTAT 

ACGTTAGATGTAATACACAAGCACACATACTGTGTGTGTGGGTGTGTGCATTTGTGCATGTGGATTTTT 

ACAAAAGTTNTTATTGAAAAGCAAGAAATATATAGCACTGATACCTCTTTCT 

TTCTTAACATATCACCTCCCCTCTCCAAAAAAATTTCAGCAGNAAAC 

5 

> , 990928a-046.scf came from CONTIG 34 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 

046. scf'(39>526) 

GCACGAGGCTCTCCTTACCTAAGTCCAGATTTGTTTTTAAGGCATAGAATGTATAGCAACCCACCCAGT 
TCCAATCTGACTGATTTTTCCAGACAAGAAACAAGCAAACTGACCATGGATGGCTGGAGGGCATCGAC 
10 ACCGACTGCAGGATACACGATGCCGCAAACAGGCAGCAGCCTCTTCATACGAGTGTCCAGCTACTCCC 
TGGCTTCCCCACTGTTGTATAAAGAAGGATTTGGCT^ 

AAACTTTCATAACTTCCTTGGTGATAGGAGTGTCTTTGTTATTCATGGTGGACCCTT^ 
TTTACTTAACGAGGTGACTCATGGTGGGCCCTANATAGTTTCAGGATGGGCTGGGTGTGGCTGAGAGA 
TCAACCATGAGATACAAAGCTGGGCCCTGAGTATCTGCTTCTGACATCTGGGTGGGAGAGAGAAAGG 
15 GAAATGAGN 

>'990928a-047.scf came from CONTIG 35 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 

047. scr(33>617) 

AATTCGTGACGAGGAGAGAACTAGTCTCGTGTTTTTTTTTT^ 
20 TATTTTTTCAATTTTTAAA 

AGCTTAACACGTTAGGGTTAACAGGAGAGAAAGGGGTTAAGTCACACACGACTTGGGGGTTGGGGGG 
^ TGACGCGGCCGGAACCCGGGGGGGGGCACGGTTGCTTATCGCCCCAAATAAATAAACACGGGGCCCT 
" CCCCTCAGGGAGAGGAGGGGGAAGGGAAGCACGACGGCTGGACAAACATGCGCGTTATGCCAAAACC 
~ TGGCTTAAAAAAAAAGAAAACCCACAAGCAGGAACGCTCAGGACACCTGTGAGTAGGGTGGGCAGGA 
— 25 GGGGATCGGCCAAAAGCCAAACCACCGAACCCGGGGGCCTGGGCCCCCACCTGCCTCACAGATGCGG 
M GACCCCACCCTGGCTTTCGAATAAGGAGCTAGGGGGACACACCCACCCTAGGCCATCCCAGGAGGCCC 
fll AGCTTGCAGCCCCGCCCCGGGTCCCCGCCATTGGAGCGGGGG 
U 

£ >'990928a-049.scf came from CONTIG 36 at offset 0; "E:\SEQUENCE\export\EST_db\990928a\990928a- 

iJj 30 049.scf '(26>628) 

s " CTGTTTAATTCGGCACGAGGCTCAGCTGCAGCCCGCACCGTTGCCGCCTGGTACCGGGTTGGGAACAG 
GAGCCTAGGGGTGCTTGCAGCAGGCCGTCCCGGGCAGCAAGGTGGGGGGCCCTACAGCGATGCTCCG 
AGGCATGTACCTCACTCGGAATGGGAACCTCCAGAGGCGGCACACCATGAAGGAAGCCAAGGACATG 
;4' AAGAACAAGCTGGGCATCTTTAGGCGGCGGAACGAATCGCCTGGGGCCCAGCCAACGGGCAAGACAG 
^ 35 ACAAAGTGATGAAGTCATTCAAGCCCACTTCAGATGAAGCGCTCAAGTGGGCGAGTCCTTTGAGAGCT 
0 s ACTGGTCCACAATACGGTCTAGCGGTGTTCCATGCCTTCCTCCGACTGAGTTTATGAGGAGAACTGGAT 
P TCTGCTGGATGCGAGACTTCAGAAGNNCAGCACAGCCAGATGCGCCAAGCANAAAACTTGCTGGACA 
& TCGCATCAGCGGCAGGAGAAACTGACTGNAACAGGACAACAAGACACTANANGTACTCGGCTGTTGA 
CTCACAATGCATTGGTATGTGAGATCTACCCCTCTCCTGCCTTCTGACTTACAAAAAAAACCC 

40 

>*990928a-050.scf came from CONTIG 37 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
050.scf'(42>608) 

GCACGAGGCTCGCTTCTCCCGGCCGCATCCCGCGGGACCGGAGCGAGCAGCGGGGACCATGTTCCGAC 
GCAAGTTGACGGCCCTTGACTACCACAATCCTGCCGGCTTCAACTGCAAAGATGAAACAGAATTTAGG 
45 AACTTCATTGTTTGGCTTGAAGACCAGAAAATC^ 

AAACATCCACAGCAGTGACTGGCCCAAGTTCTTTG^ 

AGATTCAAGATCGACAGGAAGCAATCGACTGGCTTCTTGGCTTAACTGTTAGACTTGAGTATGGAGAT 
AATGCTGAAAAATACAACAAGGACTTGGTACCTGATAATACAAAAAATGCTGACAATGCAGCTAAAA 
TGCAGACCATTGATCATTTGGATGTAAATATCCTGATTTAAAGGCTGTGTATGTCTTGGCTACCTT 
50 AATCCACGTATGATGATACTGNAAGCTAAGCATTGCATTTGTCCAGACGCCGACCAGAGCATGCTAGC 
AATAATGAGAGGTGCTGTGCTAA 

>'990928a-052.scf came from CONTIG 38 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
052.scf'(34>527) 

55 CACCGCCGGGGGGAGAGGAGGGGAGCCTGTCCGAGCCCCGGCCCCAAGTAACGCCGCCGCCCCGGAG 
CCGCCTTGGAGTCCTCCTCCCCACTAATTGCCTCTTTGCATAGCACCGGCCCCTGCCCCCACGCTCACT 
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GGTACCACTACAGCGGGACGGGCCATGGCGGGGCGGGGAGGCGCAGCGCGACCCAACGGACCAGCTG 
CTGGGAACAAGATCTGTCAGTTTAATCTGGTCCTGCTGGGGGGAGTCCGCAGTGGGCAAATCCAGCCT 
CGTCCTCCGCTTCGTCAAGGGTCAGTTCCACGAATACCAAGAATAGCACATTGGAGCGGCCTTCCTCA 
CACAGACCGTCTGCTTGGAGACACACAGTCAAATTGAGATCTGGGACACAATGGACAGACGGATCAC 
5 ACCTGCCCCCTGTATATCGGGGGCCCAGCTGCTCGGGGGCTACACATCACACACAAACCTTGACGGCA 
GACTGAGAAGANGTAAGAGN 

>'990928a-055.scf came from CONTIG 39 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 

055. scf*(31>112) 

10 1"1141ATATCACAATCAATAGATTTACCAACAACCGGGAGCTGCAACTGCCTCTTTGAATGGGGGTGG 
GGTGGGGGAGNAGG 

>'990928a-056.scf came from CONTIG 40 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 

056. scf*(26>376) 

15 CTGCTGGCCATACCTCTTAATAATACTTGATTTTTATACATTCACATGTT^ 

AAGACACTAGGAGAATTCCATTCCATTTCCTGGATGGTTG 

ACGTTTATTTAAAGCAAAGAAAAATCTTTTAAGAGGCTAAATTGATGCTGC 

GTATAAAGATTAGGATTCATGCCAGTTTTTTTAAATCTAAAAAATCA 

TATTTAAAAAAAGAAATAAAGTTTT^ 
20 NGTGT 

>'990928a-057.scf came from CONTIG 41 at offset 0; 'T:\SEQUENCE\export\EST_db\990928a\99092 8a- 
^ 057.scf(26>601) 

% CTGCTTGCGGACCTGCTGGAGCTCCTGGCACTCCTGGACCTCAAGGTATTGCTGGACAGCGTGGGGTG 
~ 25 GTCGGCCTGCCTGGGCAGAGAGGAGAAAGAGGCTTCCCTGGTCTTCCTGGGCCCCTCTGGGGAACCCG 
ffl GCAAACAAGGTCCTTCTGGAGCAAGGGGTGAACGCGGCCCCCCTGGTCCCATGGGCCCCCCTGGATTG 
^ GCTGGACCCCCTGGCGAGTCTGGACGTGAGGGAGCTCCTGGGGCTGAAGGATCCCACTGACGATATGG 
CP TTCTCCTGGCGCCAAGGGTGACCGNGGNGAGACCGGCCCTGCTGGACCTCCTGGTGCTCCCTGCGCTC 
M= CCCGGGCCCCCGCCCCTGTCGGACCTGCCGGCAGACGGGNGATCGNGGNGAGACCCGTCTGCTGGTCT 
«p 30 GCTGGTCCATTGCCCGGTGTGGCCGNGGCCCCCNTGACCCAGCCCCGAGNGACAGGGGAGAAGGGAC 
Ul AGGCGAAAGATAGGGCACGGGGTTTTGTTCCAGCCCCCCGCCTCGCTTCTGGAGATGACTCGAGCTTG 
a " " TCTTGTGCCCCGCCCGCTTGTGTTTCGAATTGA 

™ >'990928a-058.scf came from CONTIG 42 at offset 0; "E:\SEQUENCE\export\EST_db\990928a\99092 Sa- 

il! 35 058.scf(26>628) 

1^ CTGCTTTAATTCGGCACGAGGCAGTGACATTGTGCCCACATGGGACGGTATTCGGATGGGGGAGAGAC 
~j TCCGCACCATGTCCTGCAGCGACAAGATCCTGCGCTGGAACGTGCTGGGGCCTGCAGGGGGCACTGTT 
O GACCCACTTCCTGGAGCCTGTGTATCTCAAATCCGTCACTCTGGGTTACCTATTCAGCCAGGGGCACCT 
GACCCGCGCCATTTGCTGTCGTGTGACAAGAGATGGAAGAGCGTTTGAGGATGGACTTCGACATCCCT 
40 TTATTGTCAACCACCCCAAGGTTGGCCGAGTAAGAGTATACAAATCCAAAAGGCAAGATGGGAGACC 
AAGAGAAAAGGTCAACTGGTGTTTGGGTGATGCTACGACTCGAAATCTGGATGGACAGAGCACCGGG 
AGGACCACGGACGAATGTCCGGAGAACAAAAGACATTTTCTTATTAAGAGCTTGTCTTCGATCCGAAA 
AATATTAATCTCTAGGGAGCAAAAAGTCCGGATACAAAACAAACTATTAAAATTTG^ 
AAGGTACAGCCAGAGAAAATTTACTGCGGGTGGCGGGTGGGGGGGTTCAGGGGGAAAGGGG 

45 

>'990928a-059.scf came from CONTIG 43 at offset 0 ;" E:\SEQUENCE\export\EST_db\990928a\99092 8a- 
059.scf'(34>633) 

TTCAGAATGAAGCTGAACATCTCTTTCCCGGCCACTGGCTGCCAGAAGCTCATTGAAGGGGACGATGA 
ACGAAAACTTCGTACCTTCTACGAGAAGCGTATGGCCACAGAAGGTGCTGCTGACGCTCTGGGGGAAG 

50 AATGGAAGGGTTATGTGGTCCGAATCAGAGGCGGGAACGATAAGCAGGGTTTCCCCATGAAGCAGGG 
TGTCTTGACCCATGGCAGAGTTCGCCTGCTACTGAGTAAGGGGCATTCCTGTTACAGACCAAGGAGGA 
CTGAAGAGAGAAAGCGCAAATCTGTACGGGGTTGCATTGTGGATGCCAATCTGAGTGTTCTCATTTGG 
TCATCAGGAAAAAAGGGATAAGGATATTCCTGGACTCACTGATACTACAGGCCCTGTGCCTGGGTCCC 
AAAGACCAGCAAATCCGCAACTTTCATCTCTTATGAANAGATGCCGCATATGTGGGGAAGCCCTAACA 

55 AACGTAGAAACTAGACTAAGCACAGATCACGCCTGGACTCCGANTTGCACCAAGCGCGGTTGTTGAG 
ATAGGATATAAAAAGAGAGTGGAATGTACTTGTAGAAGAGAGCAGAAAGAGAAGAGCA 
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>'990928a-062.scf came from CONTIG 44 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 

062. scf'(26>467) 

CTGCTGGTTTTTTTTTTTTTCAGTTTCT 
5 ACCGGGGCAAGAGTTTGCATGATTAATAAGAAGCAGTTTTTTCATGAAAT^ 
TCTCAGCCTGTGAGATCCGACCATCCCATTGACTTTGAAATTTCTTTTGATTA 

GGGAGGGGAGAAGAGGAGGAACATGCTAGCGACTGAAAGATCTCTGGTGACAGCCATCCAAATGTGA 
AAAAAGAAAACAGAAAACCCAAAAGAAAACCAATTTGCCACCT 
GCTCCTCGCTCTTGTTTTTGTCTm 
1 0 G AGGGGAGCACCCCTGCCGACCGGGGACC 

>'990928a-063.scf came from CONTIG 45 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 

063. scf'(33>412) 

TTTTTTTTTGGTAAGGTTGAATGCACT^ 
15- GTTTGAGAGATGAATGCAAAGGAAAAAAATATTTTCC^ 
GCTTTTCGGGGGTTTCAGTTTGGGTTGTTTGTCTGTTTCCA 

GGGAGCCAGGTTGGGGTGGAAGGAGTTTACAGGAAGCAGGCAGGGCCAACGTCGAAGCCGAATTCCT 
GGTCTGNGGCGCCAACGTCCAAGGGGGCCACATCGATGATGGGCAAGCGGGAGGTCTTGTTGTTTTTG 
TATTCGATCACTGTCTTGCCCCACGCTCCGTGTGACT 

20 

>'990928a-064.scf came from CONTIG 46 at offset 0; "E:\SEQUENCE\export\EST_db\990928a\99092 8a- 

064. scf(27>552) 

n TGCAGGTTCGCTTAGGGGCAGACGGGCAAACAGAGCCAGCATGCCGGTCGCCCGGAGGTGGGTTTGT 

CGCAAAACCTATGTGACCCCGCGGAGACCCTTCGAGAAGTCCCGCCTCGACCAAGAGCTGAAGCTGAT 
H 25 CGGCGAGTATGGGCTCCGGAACAAACGTGAGGTCTGGAGGGTCAAATTCACCCTGGCCAAGATCCGA 
fe AAGGCTGCCCGGGAGCTGCTGACGCTGGATGAGAAAGACCCGCGGCGTCTGTTCGAAGGTAATGCCCT 
S 1 GTTGCGGCGGGTCGTCCGTATCGGGGTGCTGGATGAGGGCANGATGAAGCTGGATTACATCCTGNGCC 
m TGAAATTGAGGATTTNTTGGAGAGACGCCTGCAGACCCANGTCTTCAAGCTGGGCCTGCNCAAGTCCA 
M= TCCACCAGCCCGTGTGCTCATCCGCCACGCCACATCAGGTCCGAGCAAGGGGGGACATCCCGTCTTCT 
,p 30 CGGCGCCTGACTCGCAAAACAATCGACTCTCCTGCCTCCCTCGCGGGGCCGC 
yj 

>'990928a-068.scf came from CONTIG 47 at offset 0; 'T:\SEQUENCE\export\EST_db\990928a\99092 8a- 
h 068.scf'(34>622) 

^ GTTGGATTTATTATTAAATTTTATTATGGATGCACGTACAAAAAAATGAA 
%1 35 CTATGGAGAATAATTTAAACAAATTTTCTGTC 

U TTGTGGATGATTTTATAAGGATGGAGGGGATGAGGATTCTGGAGCGGTA^ 
0 1 ATAAAACAAAATCTAACGGAGGACCTGGAATTAGATTGCAAGTCAATATTTTTGT^ 
□ TAGCGAAAGACCATATGACCAAACCATGGTATTTATTGACTTGACTAATATTGAAAAAATGGACCAGG 
M- ACCAACCAAGAATAAGAAATATTGCTTTACAACAAATGAATTCAAAATTTATTTG 
40 TTTAATTTTGAAGTCGTATGTTTTTTTTA 
TTGCATTTCAAAATTTGTGCTTTCA 
GTCTTATTTGGGAACAATGTTTTGAATGGTAATAAAA 

>'990928a-077.scf came from CONTIG 48 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
45 077.scf'(39>465) 

GCACGAGGCCGAAGACGTCCTCGATGTCCAGCTGGCATTCCTCCGACTTCTCTCCAGCCGGGCCTCTCA 
GAACATCACATATCACTGCAAGAATAGCATTGCATACATGGATCATGCCAGTGGGAATGTAAAGAAA 
GCCTTGAAGCTGATGGGGATCAAATGAAGGTGAATTCAAGGCTGAAGGAAATAGCAAATTCACATAC 
ACAGTTCTGGAGGATGGTTGCACAAAACACACTGGGGAATGGGGCAAAACAGTCTTCCAGTATCAAA 
50 CACGCAGGGCCGTCAGACTACCTATTGTAGATATTGCACCTTAGTATCGGGGGTCCTGATCAAGATTT 
GGTGCGGACATTGGGCCTGTTTGGrriTTTlATACAAACTCTTCCAAGACCACAAAAACTCACCTCCTA 
TGTCTTTTGTTTTATTTGTC 

>*990928a-069.scf came from CONTIG 48 at offset 164;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
55 069.scf*(34>497) 
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GGTGAATTCAAGGTTGAAGGAAATATTAAATTCACATACACAGTTGTGGAGGATGGTTGAACAAAAC 
ACACTGGGGAATGGGGGAAAACAGTCTTCCAGTATCAAACACGCAAGGACGACATACTACCTATTGTT 
GATATTGCACCCTATGATATATGGGGGCCTGATCAAGAATTTGGTGGGGACATTGGGCCTGTTTGCTT^ 
TTATATACCAAACTCTATCCTAAGTCCCAGAAAAAG 
5 TGTCAGCCAGGACAAGCGACCAAGTTCCAGTTATTTATTTCCAAAATTCTTGGGAAAAAGN 
GACCAAAAAGATATTTGTTTTGCTATTACCC^ 

AATTCAAAAGCCTCATGCTGCTATAATAAAAAACTCACACTCTCCATACACT 

>*990928a-070.scf came from CONTIG 49 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
10 070.scf'(34>475) 

CGCGAGTGGCATATTGGTTGCTACCTTGCAGGCCTGTGCACCCTGGAACCTGCCCTAGAACTTTGTG 
CTGGACTTGGGGAGGAGGAATCCTGGGGCTGGATACGTTCCTTCTAAAAACTTCCCCCTTCAAGTGCA 
AGAGCGGCATCTGGATCATTGAGGAGTGTGAGGGCAGGTTTCTGGCTCACAGGGACCTGCCGCACACA 
TACCTGAGAATCAATCGCTTGCTCCTGTGCCATCTAGAGAGGTGTGGACACCTGATGACTGTGGAGAC 
15 ACCACCAGGGGGAACGTAGCATTGTTACTGGCTGACTCCAGCAAGTCTGCGCATGGAGCTGCTGATGC 
CCCCTTTCACTATCCTCCGGTCTTCACCTTCCCACGTATGAGATGACTACCCTCTATATATAAACGNTAT 
GANGCCACCTGCCTACTCCCCTCCCACACAC 

>'990928a-072.scf came from CONTIG 50 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
20 072.scf*(34>259) 

GGTGAGCGTGTATGGGGGTGCCCAGTCCCAGGAGAGAGGGGACAGAGAAGGACAGGCCTGTAGTCAT 
TAGGATGGGCCTTCGTGCTGAGTAGCAATGTGTATACCATTTGGGCTATCAGAGGTACCCCTGGGCAG 

p GAGCCTCCACACACCCCCTTCCCTCTTCTCTCTCCATGACTCTTCTTCACATCCTATCTTCTTCTAAGAG 

, n GGGGAGGGTAGGGG AAAATTT 

m 25 

r1 >*990928a-075.scf came from CONTIG 5 1 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 

075.scf*(34>577) 

0i CACGGAAGACTGGGAGTCTGTTCTGGGGCCAGAAGATCCGGGCAGGTGTCCAGCCAACAGCTGACCG 
H CAGACTGCGTCTTGTCTCCGTTTCCGCAGGCACCATGAGCCAGAACACCGAGGTGGGCATGAAGGAAG 
*F 30 TGGAACTGAACGAGCTGGAACCCGAGAAGCAGCCGATGAACGCGGCGTGTGGGGCGGGGATGGCCGT 
LjJ GGTGGTGGGGGGCGGCACCGAGAAGAATGGTCTGGTTAAGATCAAGGTGGGCGACGACGAGACGGAC 
GCAGCGGCCGAGGCCAAGCTCACGGGCCTGTCTAAAGAGGAACTGTGAAGGTGGGGGGCAGCCCCGC 
CTGGGTACGCACCCGCTGGGCGCTGCTGCTGGTCTTCTGGTTGGGTGGTGGGCTGCTGGCGCGCCCGG 
GTCATCATTTGCAGCGCCACCCTGCGCGAGCTGCTACAGAATGAGGGCAAGGGGCCTCTACGCATTGA 
H 35 ACCTCGGCCTCCTGGCCAGAGCAGCAACTACGACCTAAGAAGGAGGATACTAACCCTGAGGAGGTTT 
S GGTGG 



S 
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U >'990928a-079.scf came from CONTIG 52 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 

079.scf'(34>357) 
40 TCTTGAAGATCTTTTTTGTGCAGTTCTTC^ 

TAGGTCCATACCATTTCTGTCCTTTATCGAGCCCATCTT^ 
TTCTTGAAAAGATCTCTAGTCTTTCCCATTCTGTTGTTTTCCTATATT^ 
GGCTTTCTTATCTCTTCTTGCTATTCTTTGG 
TGCTTTITGCTTCTCTTCTITTCACAGCTATTTGTTAGGCC 

45 

>*990928a-083.scf came from CONTIG 53 at offset 0 ; 'T:\SEQUENCE\export\EST_db\99 0928 a\99092 8 a- 

083, scf(41>427) 

GCACGAGGAAACCGTGGTGAACCGGGTCCTGCCGGTGCTGTTGGTCCTGCTGGTGCTGTTGGCCCAAG 
AGGTCCCAGTGGCCCACAAGGTATTCGAGGTGACAAGGGAGAGCCTGGTGATAAGGGTCCCAGAGGT 
50 CTTCCTGGCTTAAAGGGACACAATGGGTTGCAAGGTCTCCCGGGTCTTGCTGGTCATCATGGCGATCA 
AGGTGCTCCCGGTGCTGTGGGGTCCCGCTGGTCCCAGGGGCCCTGCTGGTCCTTCTGGCCCCGCTGGCA 
AAGACGGCGCATGGACACCTNNNNGCAGTGGACTGCTGGCATTCGTGCTCTCANGGTAGCCAAGTCCT 
GCTGGCCTCCTGTCCCCCTGCCCTTCTGGACTCTGCCAGGNGGGGGG 

55 >'990928a-084.scf came from CONTIG 54 at offset 0; "E:\SEQUENCE\export\EST_db\990928a\990928a- 

084, scf*(36>436) 
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GCCGGTCTGGAGGAACTGGGGTCGACCTGAGTTCTGGGGGTGTGGTAGGCCAGGGCGGGGTGTGGCC 
TCCCTCCAGGCGCCATCATGATCATATACCGGGGACCTCATTAGGGCATGACGAGATGGTTTCCGACA 
TCTACAAGATCCGGGAGGTAGGGGGCGGGGTGGGGGTGGAGGGGGAGGGGAAGATGGTCAGTAGGA 
CAGAGGGTAACATCGATGACTGGCTCATTGGTGGAAATGCCTCCGCTGAAGGCCCCGAGGGCGAAGG 
5 TACCGAAAGCACAGAAATCACTGGTGTCGATATTGTGATGAACCATCACTTGCAGGAAACCAGCTTTA 
CAAAAGAAGACTACACTAAGTACATCAAAGATTACATGAAGCCTATCAAAGGGAAACTTGAAGAC 

>'990928a-085.scf came from CONTIG 55 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
085.scf'(41>633) 

10 GCACGAGGGCTATCCTAATCGCAATTGGAAGGATGCAGGGCTGAAGAACGGTGTACCAGCTGTGGGC 
CTGAAGCTTAATGACCTCATCCAACGGTTGCAGCTGTGCTACCAGCTCACCACAGTTGGCAAGTTTGA 
GGAGGCTGTGGAAAAATTCCGGTCCATTTTACTC 

AGATTGCAGAGGCTCAGCAGCTTATCACCATTTGCCGTGAGTACATTGTGGGTTTGTCCATGGAGACA 
GAAAGGAAGAAACTGCCCAAGGAAACTCTAGACAGCAGAGCGCATCTGTGAGATGGCAGCCTATTTC 
15 ACCCACTCAAACCTGCAGCCAGTGCCATGATCCTGTGTTGCGTACAGCCCTCACCTCTTCTTCAGCTCA 
AGACTCAGNATGCTGCCGCCTTGCTCGCGCCTGTTGGACTCGGCCCCAGCGGAGGGATCACAACCGCA 
AACCTGTTGCTGGAGAAAACCAANAGCCATAATCATATACATGACACCTTGAATTGGCTGTCTTCGCC 
CTTACGGAAGCAGGAGAAGACGTAGGGGCTGTTTCTGTTAGTAGATGAGA 

20 >'990928a-087.scf came from CONTIG 56 at offset 0;"E:\SEQUENCE\export\EST_db\990928a\990928a- 
087.scf'(35>492) 

TTTTTTTTGAAAGAAACATCGCTTTTTT^ 

AAATTCCCAATAAGAGCTAAAGAAAACCCTTTGTGTATTTGGTTT^ 
TTCTGAACTCTGTTTAATAGCAGGTCTCCTTTCTTGATAGTTNTTTGGTA 
B25 GTCTGTTGGTTTCCACTACTTCATTC^ 

SJ GGAGAGTTCCTGATCAATGAACTCCACACCAACACCAAAAGCTTATGCCATATAGACCAGGAGTAATG 
Cp AACTGCACGATTCCAGCTGGTGGCTGTACGCATGTATTGGCATTTCTCTACGTTATATCGATAATGAGA 
U GCAAAAGTCATCCTTTTTCTTTGCTTTCCCCATATCTACACT 

s U 30 >'990928a-089.scf came from CONTIG 57 at offset 0; ,, E:\SEQUENCE\export\EST_db\990928a\990928a- 
*"* 089.scf'(42>552) 

1, GCACGAGGGGGGAGAAAAGGGGTCAGGTTCTTCTCGTGTCAAGCAAATTCTGCCTCAATTAACTTAAC 
^ TATTGCAGCAGGGTACCCAGGCCTTTCGGGAGTCCCTGGACTGTCTGCCTAACCACATGCAGTCAGCC 
IP GCTTAACGCTACACCAGTCTCATCCCCTCTGTCCCCCATTCACAGGCCGGGGGAGTGGGGGAGACAGT 
O 35 TGGCCACCTTCCTCTGTATATTAATTGGCATGATATGGTATTGTATAGGATTTTAGCAATTCATGAT 
Oj ATATGTCAGGCTAGGCTTTACTATTITAATGCT^ 

Q GACCAAGTCACAAAGGTCTCTCTCTAGCGTACCATACACCCGNGGCCGGNAGAAGGCTGGAAGGCTC 
y, CACCAGTTCTGAAGGCAGCTGCTTTCCTGTCCTCTGTGCTGGACGGCCCTGTCCACTATAACTAAACTG 
GCTCCGAGGGTACGCATAGNGGCTTACGTCTCA 

40 

>'990928a-091.scf came from CONTIG 58 at offset 0; M E:\SEQUENCE\export\EST_db\990928a\990928a- 
09Lscf*(43>555) 

GGACGAGGCGCCTGCGGAGCGGCGTGCCCGGCGTGCGGGTGCTGCAGGGACTCGGTGGACTTCTCGTT 
GGCCGACGCCATCAACACCGAGTTCAAGAACACCCGCACCAACGAGAAGGTGGAGCTGCAGGAGCTC 

45 AATGACCGCTTCGCCAACTACATCGACAAGGTGCGCTTCCTGGAGCAGCANAACAAGATCCTGCTGGC 
TGAGCTTGAGCAGCTCAAGGGCCAGGGCAAGGCGCGGCCTGGGGGACCTCTACGAGGAGGGAAGAGC 
GAGAGCTGGGCCGGCAGGGGACCAACTCACCACGACAAAGCCCGGTCGAGGGGGAGGCGACAACCT 
GCCGAAGACATATGAGGGTCGGGAGAAGTAGGAGGAGAGAGCTTAAAAAAAAGAAGCGAGACATCT 
GCATCTTTTAACAGATGTGACATGGCTTTTGGCCGTTTGCCTGGAGGAAGGGGATCT^ 

50 CTTTTATAATGATAATAGAATCAGAACTAGCCAATCATAACAA 

>'990928a-095.scf came from CONTIG 59 at offset 0; M E:\SEQUENCE\export\EST_db\990928a\990928a- 
095.scf*(44>509) 

GCACGAGGGAACTAAGGAACATATTGGACTTAACAAATGTGCTCTTAGAACTTATGTGTATGTAGGGG 
55 GCTTACTGTGCTCTTTCTAAATAAAAGAAATATTGGGGCTACATGAGTAGCACTTACCCATTTCTCA^ 
CTCCAGTCTCTTCGATATTGTCAGGGATAGACTAAACAGAAGACTTGTTTGTTTTTATACTA 
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ATGTTATAACCTCTAAATATTCCAAA 

AAATAACTCTCAAACTGTGTAGATTAACATCTTGATTTATATTAAAT 

AACTCTGATTTACAAGGTCCCAGTATTTTTCTCTTTATATGACAGTTGTACATACT^ 

AAAACCAACGAACTGTGATTTAGGATAGACTGGGGGTATTTGTCAGCAGCTTGGG 

5 

>'991015a-001.scf came from CONTIG 1 at offset 0;"E:\SEQUENCE\export\EST_db\991015a\991015a- 
001.scf'(42>686) 

l"l"l"ri"l"lCGGCACGAGGATGAGCTGGGTAGACCTTATCATCCCAGATACCCTATAAGCTCCTCCTTGCT 
TTATGGATAGCATTGCTGAAGATCACCGGCTGGAGAGCCCCACTACTCCTCTGCTAGAGGACACAGAT 
10 GGTTCTCAAGACAGCCCTA'riUUUATGTATGCTCCTGAGTTCAGGTTCATGCCACCACCTACTTATTCTG 
AGGGTGATCCCTCCGTCCTGAACACAATGTGCAGTGAGCATGTGGAAGAAAAGAAGCAGTTGTACCTA 
CCTGTTTCTCTTCATCTCTCTTCCTGGACTCTTTAATTTTT^ 

ACAGGCCCACCCCACCCTCTGTCTCTCCAGGGGGGAGGGGGACAACAAGCAACCCCTGGGCCCTAAG 
GGGCGCACCCCCCTCACCACCCAATGATGGGATACNAAATTTTTGTAATGGGTTAA^ 
15 AAAACTAGCCCTCCCATTCTTGATTCTTTTAAAGAGGATTTCAGAAm 

GAGCGGCCCCGCGAAGGGGGATATAAAAAAATGTTAAAAAAACTTACCCGCCCGGGGGAACATAAAA 
CAAAAAGAAAAAAAGAAGGCAATGGAAAAG 

>'991015a-003.scf came from CONTIG 2 at offset 0;"E:\SEQUENCE\export\EST_db\991015a\991015a- 
20 003.scf'(45>709) 

GTTTGCCGCCAGGACACAGGTGTCGTGAAAACCACCGCTAAACCTAAACCAAAATGGGAAAGGAGAA 
^ GACCCACATCAACATCGTTGTCATTGGGCACGTAGATTCAGGGAAGTCTACCACGACTGGCCATCTGA 
W TCTACAAATGTGGCGGGGATCGACAAGAGAACAATTGAAAAGATCGAGAAGGAGGCTGCCGAGATGG 
^0 GAAAGGGCTCCTTCAAATATGCCTGGGTCTTGGACAAACTTAAAGCTGAACGTGAGCGTGGTATCACC 
S25 ATTGATATCTCCCTGTGGAAATTTGAGACCAGCAAGTACTATGTTACCATCATTGATGCCCCAGGACAC 
M AGAGACTTCATCAAAAAATGATTACAGGCACATCCCAGCTGACTGTGCTGCCTGATCGTTGTGCTGGT 
£f! GTGGTGAATTTGAGGCGGGATCTTCAAAACGGGCAGACCCGCGAGCTGCCCTTTTGCTTAACCTGGGG 
U TGAAAAAATAATTGTTGCGTACAAAAGGATTCATGACCCCCTAT^ 
]e AAGCAGACCTATTATAAAATGCTACACCCGCACAAACT^ 

jll 30 AGCTATATCCGGTAGGGGGGAAGACGAGGAGCAGCCGGACCCCGTTACTCGGTGT 

* n >'991015a-004.scf came from CONTIG 3 at offset 0; n E:\SEQUENCE\export\EST_db\99 101 5a\991 015a- 

S 004,scf'(51>626) 

& s GCACGAGGGAGCTGCCGGGCCGCCCAGAACACCGCTGGTTCCCCTGGCAACCCAGGAGAGCCAAACC 
£3 35 CTACTCGGGTGGTTGCAGCGAGAGCGGGCGCGATGGTGTCTAACCCAGTGCATGGCCTGCCCTTTCTC 
IP CCAGGCACGTCCTTTAAGGACTTAACGAAAACAGCATTTCATAGAAGCCAGACTCTGGGCTACAGGAA 
£3 TGGCTACGCAGTTGTTCGACGTCCAACAGTTGGGATTGGTGGGGACAGGCTCAAGGTCAACCAGCTGT 
Mi CCCAGGCTGATCTGGATGAGCTGGCCAGCAAGATCCCAATCCTCACGTATGGACAGGCCAGGCAGGCC 

CCGCCTGCAGCGTTTGTTCCTGCACATGTGGCTTTCGACAAAAAGGGGCTTAAAATTGATC 
40 CAGAAGATGTTTCTATGTCATTTGAGAAAATTACAGGA 

AAGCTGCCGCATAGACCTGGCGGGAAAAATTGGGTACCTCAGGAAGTTATAAACCCAGGGCTTCCAAT 

GACGGGGGACATACCTGAAGACTAAACGAAA 

>'991015a-010.scf came from CONTIG 4 at offset 0;"E:\SEQUENCE\export\EST_db\991015a\991015a- 
45 010.scf*(44>590) 

TTTTTTTGTATTAAAAAGAAAAGCATA 

TGAATGAATCACTTCAGCCTGAAAAGCAGATACTCTCAATAATATTAATGTTATAATACAAGCTCATTC 
AAGTATTTTACA11T1TTUT1CCTTGTAAATGTGATATCCTAGCACATGGTAAAGATAATGTACTATGA 
GCATAAGGTGGAACCTTCTCCGCAAAGCCAGATGACAAGTTTTCCTCTCCAGTCAGATGGGCGGATGT 
50 TCTGATCTTCTTGCCTCTACCATCATGTGGCTGAAGAGAGGGGGGGGCTGGGGCAAACCTGGGACCCT 
ACACCACAAATACTGGGGGGCCCATCAGAAGGGGAACCAAACACCTATTAGGTTTTGGAAAAACAGC 
CCCCCCCTACTAGTGGl^l"riTGCCCTCCTCCCTGCAGGGCTTTGACAGlTT"riTTGAAATAACACAGA 
AAGGGAAGAGAATAAATAACAAACAAATACACTTGAATGGGGCCTCCTGGCTTGACCAGGGGCAGCG 
GG 

55 
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>'991015a-012.scf came from CONTIG 5 at offset 0;"E:\SEQUENCE\export\EST_db\991015a\991015a- 
012.scf*(41>316) 

TGCTGGGCCGGGAGCGGCAGCGGGTGCAGGGGGAGCTGCAGTCCCTGAGCCAGCGGCTACAGCAGGA 
GTTTGTGCCCATGGCCGGAGGCGCAGGACCAGCTACAGCAGTTGGGGAGGAGTGTGGGGCTGCGTGA 
5 CATGAGAACTITGTCCCTGGAAAATCTGGCCCACCGAGAAGGCTTGTGGAAGCCGCCTGGGCT^ 

TTCAGATGTGTTCTGGGGGTTGGGGGTTTGGCTGGTCTCTGACCTGGGTGGGTCAGGGGAGTGTTGGG 
GACGGT 

>'991015a-013.scf came from CONTIG 6 at offset 0; ,, E:\SEQUENCE\export\EST_db\991015a\991015a- 
10 013.scf'(49>665) 

GCACGAGGGGCCCTATGGCCAGTGCAAGCTGCTGCGCACGCACAACTACCTGTACGCGGCCTGCGAGT 
GCAAGGCCGGATGGCGGGGCTGGGGCTGCACGGACAGTGCGGACGCGCTCACCTACGGGTTCCAGCT 
GCTGTCCACACTACTGCTCTGCCTGAGCAACCTCATGTTTTTGCCACCCGTGGTCCTGGC 
CCGATATGTGCTGGAAGCGGCAGTCTATACCTTCACCATGTTCTTCTCCACGTTCTACCATGCCTGTGA 
15 CCAGCCTGGCATTGTGGTTTTCTGCATCATGGACTATGATGTGCTGCAGTTCTGTGACTTCCTGGGCTC 
CTTATGTCCGGTGGGTGACTGTTATTGCCATGGCTCGCTTTACAGCCTGTGGCAAGCAAGTGCTATATT 
GCTGGGGCGATGCTGCTGGCATGGTTCTGAGCTTGACGGATGGACTCTGGACCTGTTGGACCGAGCTT 
TTTGTCTGGGATTTGGCACAGCCGGAAGAACCAAGGCGCCGCGGGCTGTTCCCCCCCAAGGGCGGTGG 
TTTTTGCTGGCCGGCAGCCTCGAAGAGGCATCTGCGTTGTTTGTGAGACGAAAACA 
20 A 

fc >'991015a-015.scf came from CONTIG 7 at offset 0;"E:\SEQUENCE\export\EST_db\991015a\991015a- 
015.scf*(44>735) 

TTCGGCACGAGGGAAGAATTTAGCTGCTGCGTATGACAACT 
»25 AGGGCACAAAGTTTTACAATGAGCTGACTGAAATACTTGTCAGGTTCCAGAACAAATGCAGTGATATA 
GTGTTTGCACGGAAGACAGAAAGGGATGAACTCTTAAAGGACTTGCAACAAAGCATTGCCAGAGAAC 
CP CTAGTGCTCCTTCAATCCCAACACCCACATACCAGTCCTCTCCAGCTGGGGGGCACGCACCAACGCCA 
U* CCAACTCCAGCACCAAGAACCATGCCGCCTACTAAGCCCCAGCCCCCAGCCCGACCTCCACCTCCTGT 
GCTGCCAGCAAATCGAACTCCTGCTTCAGCTCCGGCTGCAGCTCTAGCTCCAGCCCCGGCTCCGGCAG 
hi 30 GCTCTGGGACCACTGTACCAGCTCCATCACAGACNCCCGGGTCAGCTCCCCTGCCTCAGGCCCAGGAC 
CCCCGCACCCACCTTCCAGGGATCCCGGGATTTGCAATGCCATGCCCTGGGCTACATCCCTAGCGGAT 
GGCAGATATATGCGGATCCACAGGATACAAAACCTGGCAGCTCCTACCCGACCCCACACTCTACCCTC 
IS CTCACCCCCCACACCTATTCCCAAAAAAAGCAGTAAAAACAATGTATTAAAGAAAAAACAACCGCAA 
AGACACCTTACTTG 

y 35 

4j >'991015a-022.scf came from CONTIG 8 at offset 0;"E:\SEQUENCE\export\EST_db\991015a\991015a- 

O 022.scf'(48>641) 

M 1 GCACGAGGATCGTCTTTAAACCCTGCGTGGCAATCCCTGACGCACCGCCGTGATGCCCAGGGAAGACA 
GGGCGACCTGGAAGTCCAACTACTTCCTTAAGATCATCCAACTTCTGGATGATTATCCAAAATGCTTCA 

40 TTGTGGGAGCAGACAACGTGGGCTCCAAGCAGATGCAGCAGATCCGCATGTCCCTCCGCGGGAAGGC 
TGTGGTGCTGATGGGCAAGAACACGATGATGCGCAAGGCCATCCGAGGGCATCTGGAAAACAACCCG 
GCTCTGGAGAAACTGTTGCCTCACATCCGGGGGAATGGGGGCTTCGTGTTCACCAAGGAGGACCTCAT 
GAGATCAGGACATGCTGCTGGCCAACAAGGGGCAGCTGCGGCCCGGCTGTGGCCTAGGCCCGGGGAA 
GGCACTGTGCCAGACAGACACTGGGCTGGGGCCGAGAGAACCTCTCTTCAGCTTTTAGCTAACACAAA 

45 AATTCAGGGCACAATGAATCTGATGAGGGCACTGATAAGAAGGAGAAAGAAGCGCAGCGAGCAGCTG 
TGACTGCGACATTCCCTCTCTTGGCTGG(nTCACAGGTTGAAGGAGAAAAAAA 

>'991015a-025.scf came from CONTIG 9 at offset 0;"E:\SEQUENCE\export\EST_db\991015a\991015a- 
025.scf'(42>669) 

50 TTTTTTTTTTTTTTCA^ 

TCCCCCCCAAAAAAGAAAAACAAGATAGATGCAGAAAATGCAAATTCTGAGGGAGAGGAAAGGGGT 
CGTTGAGGAAGAAGGCTGAGGGGATTAAAAAGCCTAAGGTGATAGGGACTTGGCCTTAGGCCTCCTCT 
TCGGCCTCCTCACCGAAATCCTCTTCCTCTTCTGCGGTGGCATCCTGGTACTGCTGGTACTCGGAGACG 
AGGTCGTTCATGTTGCTCTCAGCCTCGGTGAACTCCATCTCGTCCATGCCCTCACCTGTGTACCCAGTG 

55 GAGGAAGGCCTTCCGGGGAACATGGCCGTGAACTGCTCCGAGATGCGCTTGAACAGCTCCTGGATGGT 
GTGCTGTTGCCATGAAGGTGACTGCCATTTTATACCACGNGGGGGATGTCGCAACAGTTGTTTGACGT 
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GTGGGGTCCATTCACGAAAAACTGTGTTTT 

CCAGAACCACAGCCCGGGAGACCGCCTGCGGGGCAAGGCGCTCTGTCTTGGTCGAAATGTGGGAGCC 
AGACGGGGGCCGGA 

5 >'991015a-028.scf came from CONTIG 10 at offset 0; n E:\SEQUENCE\export\EST_db\99 101 5a\991 015a- 

028. scf'(42>718) 

CCGCTCCGGAGCTGCTGCCGCTCCTGCTCTCAGCGCTGCAGTGGAAGGCAGGGCCGCGCCGCGCCGCT 

CCTTTTTGAAATATATAAATTGGAGGCCGGGCCGGCCTCGGCGCGCCCCTCTGACAGCGCGGGCCGCG 

CCCCCTCCCGCCGGCGCGCCCGCTGCCAGCCCCGGGACCTTTTCATCT^ 
10 GCGAGTTTAGATTCGCCACTCCGGACCCGAAATTGACACACTGAACTCCGTTTTCT^ 

TTCTGCTTAATAGCCACTCGTTTTTTTTTTCTGTCCC 

TGGCGACTCCCTAAGTGCAGGTTTCCCTGGCCGGCGTGTTTTATTTTT 

TTTTTTTGAAAGAATTTAGATAGATACTTn^ 

TAAATTTACTGTTTGTTTTGAAGTGTGGGTTTTT^ 
15 ATGTTATGTGGTGGGCGTTTTTTGTTTGCCGG 

GGGGGCATTGATTTATTCCCCCCAAAATCCCCCCGGGTCCGGGTTCTCACA 

>*991015a-029.scf came from CONTIG 10 at offset 0;"E:\SEQUENCE\export\EST_db\991015a\991015a- 

029. scf*(42>653) 

20 CCGCTCCGGAGCTGCTGCCGCTCCTGCTCTCAGCGCTGCAGTGGAAGGCAGGGCCGCGCCGCGCCGCT 
CCTTTTTGAAATATATAAAATGGAGCCGGCCGGCCTCGGCCGCCCCTCTGACAGCGCGGCCCGCGCCC 
_ CTCCCGCCGGCGCGCCCGCTGCCAGCCCCGGGACCTTTTCATCTCTTTCCTTTTGGGCGGAGGAGCCGA 

0 GTTCAGATTCGCCACTCCGCACCCGAAACTGACACACTGAACTTCGTTTCCTCCTGCTAAATTTA 
^ TGCCTAATAGCCACTCGTCTTTTTTTTTCCGCCCCCCCTTCC 

6^25 GCCGACTTCCTCAGTGCAGGTTCCCCCTGCCCGTGGTGGATTTATATTTCACTTGGGAACGACGTGGGC 
M TTTTTTTTTGAAGGGATTCAAGCAAGATCTT^ 

01 ATTAAAAAATATTCCTGTCTGGACTTGGGAGTGTTG 
AATTTTTTTCCCTTTAAAAAGCCTTTTGG 

=C 

y I 30 >'991015a-030.scf came from CONTIG 1 1 at offset 0; "E:\SEQUENCE\export\EST_db\99 101 5a\991 015a- 
~* 030.scf'(46>759) 

JU GGCACGAGGGAGATGTTCGAGCCCGGCCGCATGCACCGCGTGGGGGCGCTCGCGGCCCATAACTACC 
*f TGCAGACCCCAGCGGCCGGCAGCTCCGCGAGGCCGCGCAGCGCTTCCGCCGCTGGCAGGCCCAGCGC 

CCAGACTGGTTCGAACTGGAGAACCTCCGCTCAGCGGACGGCCGGGACCTCCCGTCCCTGGACGAGGA 
Q 35 GGCCTTCGAGGAGGAGCCGCTGCCCGAAGAGGGATCGTCCGGCAGGAGCCGCTGGTGCGGGAGCCCA 
01 CCTCCCGGGACCACCTGCTGGTGGGAGCTGCTCCTCGCTGGAGAAGGAGGGGGCGGGCTGGGGCGGG 
O TGGAGCCCCAACCCCGGGCCCGGGGCAGCCGGCAGCCCCAACGCTCCATACATGGTGGTCCGGGGGG 
fa AAGGTCCCTCGGGCTAGGAAGGGAGCCCGTCCACAGGAGTGGGAGCGGGCTGGCGGGTGGCCTAATG 

AGGGAAAGAGCCTGCCGCTTTGGGAGCCAGGACCCGGGGAAAAGTCCTTTCTTTCGAGGGGGGTCCG 
40 ACCCCACTGAACCAACTCAAAATGCACCCCCGGGGGACAAGGGGTGGGAGCGGAAGTTTTTTCAGAC 

CCCCACCCCCCAAAAAAAAAAAAGAGGGGGGGGGGGAGGGGGGGGTCCCGGCGGAAACGCACCCCT 

GGTTTTTATATAAAACCCCTGCCGGGCCTGGGCTCCCCCCCCCT 

>'991015a-040.scf came from CONTIG 12 at offset 0;"E:\SEQUENCE\export\EST_db\991015a\991015a- 
45 040.scf'(47>728) 

GCACGAGGGTTAGAAAAAGAATACATGATTCTAGAGTTGCTGGTT^ 

CTGACGAGGACAGACAAAACCTTAAACAAAAAACTTG 

GATCTTGGAGACTCTAGAGGATTTTTGTACTAGTAGCCCAAGGA 

AATCTGATTCAGACTGTCACTGCTTTGGGAAACTGCTAAATTGTTGGATCTGCTTCCAGGGTCTATGCA 
50 TCTCTTGTTCAGCATGAATTTAATTAGTAGTC 
ATTTCCTATGTTTTGGAATTAGCTTGCTCCT^ 

CAGGGAAGCCTGAGGAGAAGCCTATACTGTGTGGACTTTAATTATATTCTAGAATAACT^ 
AGCTCNCTGTAGCTGATTCTAGATTATCCAGAAAACAATTAACTTTAATAAAACTAT^ 
CTCTATTATATCAGGATACTATTTAATATTAGATATTATTATTACAAACATCTATGGT^ 
55 GGGGTTG ATTTTACGTCCGCAAAAACC ATAAAGCAACCATC^ 1 0 
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15a-044.scf came from CONTIG 13 at offset 0;"E:\SEQUENCE\export\EST_db\991015a\991015a- 
044.scf'(47>695) 

GCACGAGGGCCGAACGCAACGAGCTTCGCAGGAGGCGGTGGGAGCGACGGCGGGGGGCTGAGCTTTG 
GGGCGACCCCGCTTCCCTCCTCCCAATCGCTTCGCTTCCCTTCCCCGCGGGCAGCATGAAAGCCTTCAG 
5 TCCAGGGAGGTGCGTTAGGAAAAACAGCCTTTCGGACCACGGCCTGGGCATCTCCCGGAGCGAAACC 
CCGGGGGACGACCCGATGAGGCTGCTGTGCAACATGAACGACTGGTACTCCAAGCTCAAGGAGCGGG 
GGCCCAACATACCGCAAAAAAGAAGGAGAGCAAGAGGAAATGCTGGAGGACGAGATCGACTACATC 
TTGGACTTGAGATCGCGCTGGACTCGCAACCCCCATTCGTTAGCCGGGCCACCAACGACCCGACAGAC 
CGGCGTCCAGGACGCGCTACCAACTCAACACGACATAGATCTGGCCTGCAGAAAACCCCTCCCCCGCG 
10 AGCCGGGAAGCGGAGCAGGCGAGGGCCTAGGCTCATTAAAAAGATAAATTTTATACTTCTGT^ 
TAAAAAAAAAATGTGGGAAGAAGGGGGGAATGTAATATAAAAAAAGCCCAACGATTAATAA 
GGGAATGGGAAAAAAAlU^lllUlAAGTTTTCTTTGGGGAGGGG 

>'991015a-046.scf came from CONTIG 14 at offset 0;"E:\SEQUENCE\export\EST_db\991015a\991015a- 
15 046.scf'(47>699) 

GCCCGAGGGCCAGTTTCTCAGTGAACATGCAGGAAGTTCAAACGCCTTCTCTAGTGGAGAGCATACCA 
ATTACTATTTTGATGTTTCTCATGAAC^ 

GCCCCTTGGTTGATGAGAGCTGCAAAGACAGAGAGGTGAATGCAGTTGATTCATAACATGAGATGAAT 
GTGATGAACGATGCCTGGAGACTCTTTCAGCTGGAAAAAGCTACAGGGAATCCCAAACATCCCTTCAG 
20 TATATTTGGAACAGGTAACAAATATACTCTAGAGACTAGACCGAACCAAGAAGCATTGGATGTAGAC 
AAGAGCTCCTGAATTCCATTCTATTTATATTCATCGAACTTATGGTATTTGTGr 
~~ TGATGATTTGCTATCTGGTGGGAAGGTATTTGTGAAGAGAGACAAAATGCCCCGTGCCGATTTCCG 
ATCTTTCCAAGAAATCTTAACACTTTCAAAATACCCATTAGTTT^ 

CCAAACACAACAACCCGCCTTTCCGCTCCTTGGCAGAGGCCGAGCGTTTAACTTATAAAGCGGGAA^ 
® 25 TTGGGGGAAGGAGGACGGGGTGTTTTTTTTTTGGGGT 

CP >'991015a-047.scf came from CONTIG 15 at offset 0; M E:\SEQUENCE\export\EST_db\991015a\991015a- 
H= 047.scf'(47>625) 

£ GCACGAGGACATTCATGTCTACTTAGTTCCTTTTC^ 

y 30 GTATTAGCTTCCAGGCACCTGCATTTCAAGGTAGCATGCTTTGCTGGCTCCCTACTCCCCGCTCCATCT 
~ GCAAGAATAGGTCTGGTACACTGTGAGTCCTTCTAAACTCCATGATGAATCACAGATACTGCCATATT 
n CATGACATTGTAAATGGCCACCCCTAGTCACCATGTCAATGACCTCTTTGTCAAGCTTTCCCTGGTCTT 
d- GCTGACCATTTCAGCTCTATTTTAGATACAGTGTCCCAGTCCTGTCCTCCAGCCAGGAACACCCCAAAG 
Zl CCCACTGGTTAAATCTCTGCGTGCTCTCGAAACCTTACATTGTATTCAATTTTCCATTGCATCA 
y 35 ATACATATCAATATCATGAAATCAATCCTGCTTATAAAGAACCATCTTTACATAACAGATATAAATTA 
£H ACCTTCAGATTATACTGACTAAACAGAAAAATCCTGTCAGCCTCTTATTCATTGATCTTACGGGATACC 
□ TGTGTTTTCATTCTTATACTCAGCTTT 

>'991015a-048.scf came from CONTIG 16 at offset 0;" E:\SEQUENCE\export\EST_db\99 101 5a\991 015a- 
40 048.scf"(47>653) 

GCACGAGGTTGCGGCCCACCTGGTGTACTGGGGCAAGGCCATCATCATCTACCCGCTGTGTGAAAACA 
ACGTCTACATGCTGTCTCCCAACGCCAGCGTGTGTCTGTATTCCCCGCTCGCCGAGCAGTTCTCACGCC 
AGTTTCCATCTCACGACCTGCCATCTGTCCTTGCCAAGTTCTCCTTGCCTGTCTCCTTGTCAGAATTCAG 
GAACCCCCTGGCCCCCCCTGTTCAGGAGACGCAGCTCATCCAGATGGTGGTGTGGATGCTGCAGCGCC 
45 GGCTCCTGGTGCAGCTGCACACCTACGTCTGCCTGATGGCCTCGCCCAGCGAGGACGAGCCCCGCGCC 
CGCGAGGACGACGCGCCCCTCGCCACCAGGGTGGGCGGCCGCAGCCTCAGCACACCCAAGCCCTCAG 
CTNTGGCTCCCCACCAGCAGCGATGACATGACCCTACCAGCCCCAGCATGGACAACTCAGCGCTGACT 
GCTCCCCAGCGGGACTCGGCGCTGACAGGAGATGACGGAGACCTGCTGCCCACCTGTCCGACACGAC 
NGCCCGCATCTCACGGCCTCGGCCANAACCCGAGACCCCGATGCTGCAGCTCTGCCTATTCC 

50 

>'991015a-049.scf came from CONTIG 17 at offset 0;"E:\SEQUENCE\export\EST_db\991015a\991015a- 
049.scf'(41>656) 

GTAATCTTCACATTCATTTTAGCAGGTACT^ 

TTTAGACCACCACATGACATGCTTGACTATTATTTCAAATGTCTGTTAATGCAAAGTAGGCTACTCCAT 
55 AATAGTGTTAAGAACAAAACTTACTAACAAAGTGATA 
CCTATCTTTACAAAAGTTTTCTACTC 
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AACCATAATTAAAGTTGCATAAGATAATTGCTTCACATTTCACATACCTATATT^ 
TAAAACTGTTGTGCTAGCCAAAGTAAGGCTATGAAATCATTTGCAGACTAACCCCGAGTTT 
AGCACTGTTATTGCCATGNGAGAGGCATTGACTTTGTACCAC^ 
GGCCTTTTTTAAAAAAGAAAAGAAAACAAAACAAC 
5 TCTAACCTGCAAAAACTAATTTCTGCCTAACGCCCTTACCCGACACCACCTTGAAAATGCATGAA 

>'991015a-050.scf came from CONTIG 18 at offset 0;"E:\SEQUENCE\export\EST_db\991015a\991015a- 
050.scf'(39>753) 

TGCTTGTTGGGAGAAGCAGGTACTTATAGGGACGACGCAAGGTGCCGGATGTGAAGAAAAGCGGGGG 
10 CGTGGAGACTCGGACCCGAGGTGTGAAACAGATTCATTCTTTGCCTTGAGGATCTTATCTTCCTGTGTG 
CATTCTCTGACGATTCGTTACCTACCTGGAGTGTCTTTGACTGTGGGCATCCCCCGGTGllll-riAAGCC 
ACTTAAGCTGCTCCCATGCTTGTTTGACGTCTGCTTTGTCGAGTGTCCATGATGTTGGGCCCTGAGGGA 
GGTGAAGGCTTTGTGGTCAAGCTCCGTGGCCTGCCCTGGTCCTGCTCTGTTGAGGATGTGCAGATTTCC 
TTTCGATTCACGATCCATGACGGGGGTGGGGGTGTTTCTTTATTTACACTAGAAAAGG 
15 GGAGGCTTTTGTGGTCTTGATTAGAAATGACTATATTGGCCCTTAAAAAACAGGAAGCTC 

TCTTGAATGTGAAGCCCAAAATCGAATGTTGGGGTTTAGCAAGGGCCAAAGGGTATCTGCCTGAGG^ 

TGGCGTTCGGGTTCCGTGGTGCCCCGGAATTATTTTTTTTTTGG 

CGGGCCATTCGGGAGCTTGTTTTGTCTTCGATTIT^ 

TCGATATTTTTTGTCCCCTTTTTTTT^ 

20 

>'991015a-051.scf came from CONTIG 19 at offset 0; ,, E:\SEQUENCE\export\EST_db\991015a\991015a- 
„ 05Lscf'(41>646) 

W TTCTCAACCAACCATAAAGATATTGGTACCCTTTATCTACTATTTGGTGCTTGGGCCGGTAT^ 
rf ACAGCTCTAAGCCTTCTAATTCGCGCTGAATTAGGCCAACCCGGAACTCTGCTCGGAGACGACCAAAT 
r?25 CTACAACGTAGTTGTAACCGCACACGCATTTGTAATAATCTTCTTCATAGTAATACCAATCATAATTGG 
y AGGATTCGGTAACTGACTTGTTCCCCTAATAATTGGTGCTCCCGATATAGCATTTCCCCGAATAAATAA 
"CP TATAAGCTTCTGACTCCTCCCTCCCTCATTCCTACTACTCCTCGCATCCTCTATAGTTGAAGCTGGGGCA 
H GGAACAGGCTGAACCGTGTACCCTCCCTTAGCAGGCAACCTAGCCCATGCAGGAGCTTCAGTAGATCT 
,p AACCATTTCTCTTTACACTTAGCAGGAGTTCCTC^ 

hj 30 CTAAGCCCCCGCATGCCACATACAAACCCTCGTTGTATGACGAATATTACGCCGCCTATATACCCGCTC 
CTGATACAGCCGTCCAAGCTATACAGACGACCAAAACACTTTCGACCGCAGAGAG 

3 5f >'991015a-052.scf came from CONTIG 20 at offset 0; M E:\SEQUENCE\export\EST_db\991015a\991015a- 

£. 052.scf'(47>749) 

^ 35 GCACGAGGCTCCCAAGGGACGGGCAGCCATGCTTGTATTTTTATGGTTAGAAAGGCACAAAATT 

*jj ACTAAGACATTCCTTCTTTCTCTTTTTTTCCTGAACATCATGGAG 

O AGTTTTTAGTGTTTTAAACAAACACTTTACAATGTAAAC 

TCTGAAAGACTATTCATGGAACAGGAAGAAGCGTAAGGACTATCCATATCATCTTTGCTACAAGTCAT 
TATGACTGTAAGATTGTAAATACAGATTATTTATTAACTCTGTTCTACCTGGAATCTAGT^ 
40 AAGTGTTTGAGAGCAGGTAAGTTGAGATCGATCAGCAAATCTTTCACAGGAATGGCACAAGGAAACC 
AGCATAGCAAGCTGCTCTTACCCTGTGCTAGACTGGATGAT^ 
GGATTACTGGTTGCCCTTGCAGTGTTITAGTTGCAAGAAAGCAAAGCCTTATACTG 
GCTATTTCAGGAGAAGAAACACTATTTATATTTTCTTTTCAA 
TCCTTTTGTGGGACGAAAAAATTGATAAAAAAAATAGGGT^ 
45 ACGGGGGCCCCCCTCC 

>'991015a-060.scf came from CONTIG 21 at offset 0; n E:\SEQUENCE\export\EST_db\99 10 15a\99101 5a- 
060.scf*(42>635) 

CGAATGGTGTGTACACTTGCACTTTCATCCCAGCAGAG 

50 AGCTGCGCCCCACAGCTGCCAGGTCAGGGCAGAATGAGTACCCAGGAGGAAGGGCCTGCGTGTGACC 
CTCAGGCACCCCACCCACCCCTCCTGGTCCAGCCCACCCCCACTGGCTTTAACAAGTGAAAGTGAAAG 
TCGCTCAGTCATGTCCAACTCTTTGCGACCCCACGGACTGTCCAGTCCATGGAATTCTCCAGGCCAGAA 
TGCCGGAGTGGGTAACCGTTCCCTTCTCCAGGGGATCTTCCCAACCCAGGGATTGAACCAGGTCTTCTG 
CATTGCAGGCATATTCTTTACCAGCTGAGCCACCAGGGAAGCCCAG 

55 AAACCTTTAGCTCCAGGAGGCGGCTTCTGTTTTGGNGCTGTGCAGCGACCCTCCTGGCTCCTGACANG 
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GACGGACGTCCACGGGCTGATTGACAGGTCACTGCAGGCTTCAGAACCGTCACCAAAAGCCCAAGAC 
CTGAAAGAGTTGGGCTGATTGGGGCTCCCCAACGGGGATGGCCTACCGC 

>'991015a-061.scf came from CONTIG 22 at offset 0;"E:\SEQUENCE\export\EST_db\991015a\991015a- 
5 061.scf(48>697) 

GCACGAGGCTTTTTTTTTTTTTGGTAAGG 

AGATAAAAACTAAGTTTGAGAGATGAATGCAAAGGAAAAAAATATTTTCCAAAGTCCATGTGAAATT 
GTCTCCCATTTTTTGGCTTTTCGGGGGTTTCAGTTTC 

TGGGTTGGGTGGGAGGGAGCCAGGTTGGGGTGGAAGGAGTTTACAGGAAGCAGGCAGGGCCAACGTC 
10 GAAGCCGAATTCCTGGTCTGGGGCGCCAACGTCCAAGGGGGCCACATCGATGATGGGCAAGCGGGAG 
GTCTTGGTGGTTTTGTATTTCGATCACTGTCTTGCCCCAGCTCCGGGGTGACTCGTGCAGCCATCGTAG 
TGACGCTGTAGGTGAGCGGCTGTGCCCTCGCCCGATCTCGATCTCGTTGGAGCCCTGGAGAGCAGGCC 
TCTTGAGGTGCAGTTGCTGGTCTGTAGCCAGCTTTTTGCAGGTAGGGAGTTTGGGAGCTCGNGGAACA 
GCGCAGAAGCAGTGGAGCAATCGAGATCGACCCGGCGCTACCGACGATCGCGCAGCTCGCGACAACC 
15 GCTTTTTTGGTTTTTGTACCATTTTGCCCCCGCGGGG 

>'991015a-069.scf came from CONTIG 23 at offset 0;"E:\SEQUENCE\export\EST_db\991015a\99 1015a- 
069.scf'(48>644) 

GCACGAGGCTCTCGTGTAAGGACTGACTACCTGGACCGATCGCCTGACAGATCCCACCTGCCTGCCCA 
20 CTGCCATGACTGAGCCCAGCCCCAGCCCGGTCCATTGCCCAGCATTCTCTGTCTCCTCGTCGGTCTGTT 
CCACCACCTTCAGGGTCTTGCTTTGTCCACTCGTGTGTGACCTTTAGTCTCTAGGCTTTACCAGAAGCA 
GTCTGGGTTCAGCCAGTCAGTGACTGGCGGGTTTGAATCTGCACTTGTCCCCACCATCTGGGGACTCCC 
O CTTTCCCCGTGTTGTCCAGGACTCCCCATGTGTCAGTGCTCTGCCCTCACCCTGCCCAAGACTCACCCC 
*B CCTTCCCCTCTGCAGGCCGACGGCAGGAGGACAGTCGGGTGATGGTGTATTCTGCCCTGCGCATCCCA 
0525 CCCGAGGACTGAGGGAACCTTGNNNNGGGACCCTGNNGCTGGGGTGCCCTCCTGATCTCCTCGCCCTG 
SS TATTTTCTTCATCTNCAGNTCTGGACAGGCAGNGGGCCAGAAAAGGNACCTANTTACCATTGCGNGGA 
Ql GATGAGTCATGGAGGTCAAGGGAGACGACTCTGATTTCCAGACCCCCTC 

1C >'991015a-077.scf came from CONTIG 24 at offset 0;"E:\SEQUENCE\export\EST_db\991015a\991015a- 
[li 30 077.scf'(42>659) 

TCGAGiiuuu^iTiuTrriiuiuuTii^ii'iii'iu'iu'iiu'i^iuu'ri'i'ri^'iuu'i'rrrri'rrrrrrrrrAGGAG 

m CCCCATCAATAGAAAAAAACATAAAGGAAAAGGCAAACTACGACTACGAAAGGGCAGAATCAGGCA 

it GGGGCTrCAAAGCCGAAGGGGGGGGTAAAAATAAAAAGAAATTTTAATGGGGGGAAGAAGCAGACA 

^ ATTAAGAAGGGGGACCCAAGGGGGACGGGGGGGCCGGGGAAGCCGGGGGCTACAAAAAAAGGGGAG 

O 35 CCGAAAACCCCGGCGGAGATAGGAAAAGGGGCTTCATAGTATTTTGAGGCTGGGAGGAGTGGGAAGG 

IH AAACCCCTAAGGGATGGGGAAAAAAGGGGCTGGAATATAGCTTTCGGTCCCCTTCTATTAAACATGAG 

O GGGCCCAGGAAAAAAAACTCCGGAGCCAAAGGACAGAGGGGGGGGCAGGGGGACTTCAGGGGGGGA 

\* GGGGGGAAGCCCGGGGGGGGCAACCCCGCTAGTCGGGGGGGGGGGGGCTGGGGGGAAAAACCAAAA 
AACCGGAAAAAAAACCTGGGAAAAAAAAAATATTCAAAAGGGGCTTTGGGCACGGGGGGGGGCCTG 

40 GAGGGCTTCTGGT 

>'991015a-086.scf came from CONTIG 25 at offset 0;"E:\SEQUENCE\export\EST_db\991015a\991015a- 

086. scf(44>139) 

TATrCGGCACGAGGGGAAAAAGTCATGTGATAAATACTCCTTTTGTTCTATAACCAAGCCCCAACCAA 
45 GGACAAATTATGATATATACTGCAGGGG 

>'991015a-087.scf came from CONTIG 26 at offset 0;"E:\SEQUENCE\export\EST_db\991015a\991015a- 

087. scf'(44>525) 

CGCTCTCAAGGGGCGGGCGGGGCTCCACTTGGGTGCTCCTAGAGCGGTGCCCGAAAGTGTGCACAGTC 
50 TCGTCTGTGTGCGTGTGGATAATATCCTGTGTCATAGAAATCTGGCTTCATAAAACCATAGAATAAGTT 
TCTGGTATGAANGGTCCCTTCTCTTGTAGCTCTTCACTTGACGCCACAAGACCATACCCAAGTGGGAGT 
TCGCTGATCGAAAAAGCACCTTCTTGGTAGAACCCGGGAAGGAACACCACGCTCGCCTGAGGGCCCTG 
AAGGGTCTCCTCTATAAAGCGCTCACAGACTTGGTGTGCACCCCTGAAATGAACCAAGAATTGTGCGA 
CTTGAACGGGGAGGTGTGGAGGGCCGGTTTGACTTCAGATTTCTCTGCTGCCGTGTTCTTCTGGAGGGC 
55 GACCCTTTCCAAACCTCAGAACGACACACAAGGGGCGGCCTGCGAAGAACGCTGCGGAATGAAGCAT 
CTCT 
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>*991015a-089.scf came from CONTIG 27 at offset 0; "E:\SEQUENCE\export\EST_db\99 101 5a\991 015a- 
089.scf'(50>609) 

GCACGAGGATACAACAGCTTCCAGATGCACTTGGACAGCCAACAGTTTTTGAATGACCTCAGAAATGA 
5 TATTGAGAAGAAAATAGGATTTGATGCTATTATGCGGGTTCGCACCAGCACAGGTTTCAGAGCCACTG 
ACnTCTTTGGGGGCATTTATATGAACAACACCACCGACGTAGAGATGGCAGCAATCGACTGTGA 
GCCGTGACCGTGGAGTTCAAGCATGATGACAAGCTCAGTGAAGACACTGGAGCCTTGATTCAGTGTGC 
CGTGCTCTACACAACTGTCAGCGGTCAGAGACGACTTCGGATTCACAACCTGGGCTTGAACTGCAGCT 
TCCAAGTGCGGGATCTGTATAAGAGCTGCGAGACAGATGCCCTCATCAC11U1"144GCAAGGCAGCTTT 
10 AAAGGCGTTTTTACCAACCTTGAAGTCATTGGGAAATTTTGGTTACCAGACT^ 

ACGGAGACTGGCTAGCCCTCGCACCGCCAGTGATTTGCGATTCATAAGTCTGCGNGTACTGACTGTTG 
TGAGACTGGTGTGT 

>'991015a-095.scf came from CONTIG 28 at offset 0;"E:\SEQUENCE\export\EST_db\991015a\991015a- 
15 095.scf'(46>593) 

TTCAGACAGCTGGTGCCGAAGTTTCAGGAACATCCTCCTCTCTCCAATCATGGCTTGTGGTCTGGTCGC 
CAGCAACCCTGAATCTCAAACCTGGGGAGTGCCTCAGAGTGCGGGGCGAGGTGGCCGCAGACGCCAA 
GAGCTTCTTGCTGAACCTGGGCAAAGACGACAACAACCT 

CGCATGGGGACGTCAACACCATCGTGTGTAACAGCAAGGACGCTGGGGCCTGGGGGGCCGAGCAAAG 
20 GGAATCTGCCTTCCCCTTCCAGCTGGAAGTGTCGTGGAGGTATGCATCCTCTTAACCAGACGNACCTA 

ACCATCAAGCTGCCTGAGGATACGAATTCAGTTCCCCAACCGCCTCACCTGGAGCCATCACTACCTGC 
n TGCANGTGNGGACTCAGATCNGAGGGGTGGCTTTGAGGACTATGGCCAGCAGCCCTGGCCCCATAAG 
y GAGTGCCTGGCTCCCCTGAAAAAAAAAAAAAAAAAAAAAAAAAAAAACTGAGGGGCCC 
^ CCCTTAAG 

■m 25 

N >'991015a-096.scf came from CONTIG 29 at offset 0; M E:\SEQUENCE\export\EST_db\991015a\991015a- 
01 096.scf'(43>550) 

M TGGAATACACAGCTGGGGCGGTGATGGCGTGCACTAACGGTTGTTTGTCCTACCCTTTTGGGCCAAGG 
^ GAGGGACGCAGCCCCGTCAAGTATCCGCCCGCTTTCAGCCTTACTGCCTTTTATGCCACGGAGCCCCCG 
lij 30 AAGGGCCGAAAGCCGGAGGGCCGCGGCCCTGGGCCCCCCGGCACCCTGTGCAGCAGGCTTGCCTGAG 
g" CCCGGGTTGGGCTGGCGGCTTCTTTCTCTGTGGGCTCCCGGTCCCGGTCGGGTTTTTCAGGCCGCACCT 
ACCGGCGGAGGAGGGATGGGGGACTTTGGGTGGCCCTTTTTCCAGTGACGAGGTAGCTGACGATGGC 
GTATGCCATATGTGGAAGGATGAACATCTTTCCGAATTTACATTAAAAGATTAAAAGGAT^ 
3 1! GGGATTCAGCGCCCCCTCATGTCCCCAGGAAGTGCCCCATATACATGGGGGCACCCCAACGGGAATCT 
™ 35 GGGGATGGCTGGAACCGGGCCCCGGTGCTGGG 

§n 

O >'991 108a-001.scf came from CONTIG 1 at offset 0; M E:\SEQUENCE\export\EST_db\991 108a\991108a- 

M 001.scf'(58>663) 

GCACGAGGGTTTAAAAGACCGAGTCCAGTATGGGGGGGGAAGTGAGAGGCAATGGAGAAAAGCCAG 
40 AGGTCAGGAAGACAGCTCACGAGGAGGGAGGAGAGGTCTGCCTGAGCTCTGCAGATTCCTGGAGCAG 
GGGGAATGGAGAGGCAGCCAGGGGACCCCTTATAAACAAAAGATGGCCAACACTGGTCAACACCACT 
GGAAGGGAAAGCCCCGGGGAACACTCATCTTCACTTTCAAAACATGGGTAGAAGACCATTGTGAAAG 
ATATTAAGAAGAACCGCTCAATCAAGGACATTACTAATATTACCATGTAGATGAATAAAAACAAACTG 
AACAGATCTAATGGAGATCCTTGGCCTGGCTTTGAAG 
45 CTGNACCCATACTCTCCAGTTAGGTTAGCTGAAAGGAAAAATGCCTCTCCTAGAAGGGAGGCATAACA 
CAACCTGGCGGGCAGCAGAATTTCCCTGAAAAAAAATTACA 

GTTCTCTCCAGCCCCCCCGCCACGCCGTTTAAGGGGAGAAAAATGAAAAACAAAAATTAGCCT^ 

>'991 108a-002.scf came from CONTIG 2 at offset 0; "E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

50 002.scf(53>440) 

ATTCCTTAGTCTTCTCATTTCTTGAATCATTTTCATTCTTCCTCAGCACTGC 
ATTAAGGGGTTTCCTTTAAATACAACAGAAAGAAAAAAAAATTCAAACAAAAATTGAG 
ATGAACTAAGTACAGCTCATTATAGCTTCCCTCCAGTTGTTTGGGGGAAATTGACTCCAGGTATTTAT^ 
AAACAACACCCATGGAAGCAAAAAAAGCTGAAGCTTGAGAGAACCTGATAAGGGAGAAGTTACAAA 

55 AGTTATCAGAACAGCT1TTGGCCTTTTGCACCTGGGAAATTAAAGAGCAATCCA 
GGGCTGGATGGGACAAGGGCCCCACCTGGGGGGCACTGGCCAGGGG 
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>'991 108a-004.scf came from CONTIG 3 at offset 0; "E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
004.scf'(57>453) 

GCACGAGGGTGGAGTTCGTCTCCGCACGCGTGACCGCGCTGGGATGGATTCCTCCTCGTCTTCCTCCGC 

GGCGGGGTTTGGGCTCGGTAGACCCGCAGCTGCAGCATTTCATTGAGGTGGAGACTCAAAAACAACGC 

TTTCAGCAGCTGGTGCACCAAATGACGGAACTTTGTTGGGAAAAGGGCATGGACAAGCCTGGGCCAA 

AAGTGGACAGGCGGGCTGAGAGCCTGGTTTGTGAACTGCGGTGAACGCTTCATTGACACCAACCAAAT 

CATTTTGAATCGACGGAACAAAACCACAAATCCAACCAAGCCTCTCAAAAAGCTTTCTGACTGACTCA 

CATTATCTTTTTGTAAAGAAGGAGATCAAGAAATGAAAGCAGTGATGGGGAGTGTAG 



>'991 108a-005.scf came from CONTIG 4 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
005.scf(58>458) 

CACGAGGCAGGCTCTAACCCCCTCACATTCCTGGCGAACCCTCCATACTGCCCCGGCATCTTTGCCCTG 
CCTGCCTGCCCTGCCCTGTCCACTTGGGGGTTTGCTCCAGTATCCTATGTTGGGCTCITGGGATCTTTTC 
1 5 TTTTTTCCCTTTGTCCTTGGGCCGGGAAGGTCCCCT^ 

GCCTTGATGGATGACTAGAAGGTGGTGTGGATAGAAAACCCGTGGTCCGATGGGGGGCCGTGGTTACC 
CTGTGGGTATGCATATCCCCGGTCCAGTGGGTTAGTTTAGTAGATATTTCGAATGATGTGTTCTAGATG 
CAAACCGTACACAAGGAGGGGTGCTGGGCACGAAATACCCCCTGCCAAATCCCAC 

20 >'991 108a-007.scf came from CONTIG 5 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
O07.scf'(l>610) 

^ CACGGGGGGCCGTTAAATATGGTCCCCCGGCTGAGAATTCGCCGAGCAAAGCCACAGGTCTACCTTGC 
~ CCCCAGTCCTCACAGCCGCTCTACCCAAGGGCCCCAGTTTGGGGGCATCACAGCTGTCACCGCGAACC 
£ AGAGCCTGCTGAGCCCCCTCAAGCTGGAGGTGGATCCCAACATCCAGGCCGGCCGCACCCAGGAGAA 
y= ! 25 GGAGCAGATCAAGACCCTCAACAACAAATTTGCCTCCTTCATCGACAAGGTGCGGCACCTGGAGCAGC 
M AGAACAAGGGTCTGGAGACCAAATGGAACCTCCTGCAGCAACAGAAACTGCCCGGAGCACATAAACA 
fll ACATGTTTGAGAGCTACATTAACAACTCCGGCGGCAGCTGGAACTTTGGCCAGAAAAACTGAACTGGA 
U AGTGAAGCTGGCACATGCAGGGCGGGGAGGACTTCAGACAAAATGAGATAAAACAAAACGCCAGAA 
> TGAGATGATTTGTATATCAAAAGATGGGTGAACTAATGACAGGAAAATGAGTCGCCTGAGGCGATGA 
5 a 30 GAATAAATCTCAGCACGGTGAAAGAATCGAAAGAATCAATTTTAACTCGGCCGTCTGACAACCCACCG 
ACT 

n 

£ >'991 108a-009.scf came from CONTIG 6 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

009.scf'(54>586) 

w 35 GCACGAGGCAGGACGTCACCTTGCACGACTTGGACGTGGCCAACGCACGGCCCCAGGGGGGACAAGA 
CH CATCCTGTCTATGATGGGCCAGCTCATGAAGCCCAAGAAGACGGAGATCACAGATAAACTGCGGGGG 
□ GAGATCAACAAGGTGGTGAACAAGTACATCGACCAGGGCGTGGCCGAGCTGGTCCCGGGCGTGCTGT 
H TCGTGGACGAGGTCCACATGCTGGACATCGAGTGCTTCACCTACCTGCACCGCGCGCTCGAGTCCTCC 
ATCGCGCCCATCGTCATCTTCGCGTCCAACCGCAGCACTGCGTCATCAGGGCACGAGGACGTCACCTC 
40 TCCTCACGCATCCTCTCGACCTCTGACCGAGGATGATCATCCGGACCTGCTGTACACCCGCAGAGATA 
AACANATATAAAATTCGAGCCANACAAGGGATCACATCAGGAGAAGCGCTGACCACTGGGAGATGGA 
ACAAACCACTGAGTACCGGCACTGCTGCCCGCCACTGTGGCAGATACGGAAGAGGATGAGA 

>'991 108a-01 l.scf came from CONTIG 7 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
45 01 l.scf (55>597) 

GCACGAGGGGAAGGGAGATTGCTTTCTCCTACTGCATCTGTTAATCCTTTATCCAGAAGTCCCCCTGAA 
ACTTCTTCACAGATGACTCCTAATCCATTACTTTTAAGTCCTACCACAGAACTAATGGAAGAAATTTCT 
GAATCTGTTGGAAAGAATCAATTTACTTCTGAAAGTACACATTTGAACATTGGTCATAGGTCTATGGGT 
CATAGCATGAATATTGAATGTAAAGGGATTGATAAAGAGCTAAATGATTCTAAAACTACACATATAGA 
50 TATTTCAAGAATAAACTCTTCTCTGGGAAAAAGCCAAGTTTGACTTCTGAATCCAGTATTCATACAATT 
ACCCCTTCAGTTGTTAAC1TCACTAGTTTATTTTATAACAAGCCCTTTCTGAANCTTGGTG 
CATCTGACAACACTGCCAGTTGCTGANAGCCTAGCACTACTTGCAGTCCAACCCCTANAAAAAAAAAA 
AAAACGGACGCAGCCACTCACCGGGCCCGCTGTCCTGCTCGCCAGACTTCTACACTATGNC 

55 >'991 108a-012.scf came from CONTIG 8 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
012.scf(55>244) 
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GCACGAGGCCCAAGTGCAGGAGAAGCAGCACCCAGTGCCCCCACCGACTCAAAACCAAAACCAGGTG 
CGCCCCGCTGGGGGCCCCGGGGGCCTCTGACACTGAAAGAGGTGGAGGAGCTGGAGCAGCTGACGCA 
GAAGCTGATGCAGGACATGGAGCATCCTCAGAAGCAGAGTGTGCCCATCAACGAGT 

5 >*991 108a-058.scf came from CONTIG 8 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
058.scf'(53>714) 

GCACGAGGCCCAAGTGCAGGAGAAGCAGCACCCAGTGCCCCCACCGACTCAAAACCAAAACCAGGTG 
CGCCCCGCTGGGCCCCGGGCCTCTGACACTGTAAGAGGTGGAGGAGCTGGAGCAGCTGACGCAGAAG 
CTGATGCAGGACATGGAGCATCCTCAGAAGCAGAGTGTGCCCATCAACGAGTCCTGTGGCCGGTGTCA 

10 TCAGCCCCTGGCACGTTCGCAGCCCGCGGGTCGCGCTCTGGGGCAGCTCTTCCACATCACCTGCTTCAC 
CTGCCGCCAGTGTGAGCAGCAGCTCCAAGGCCAGCAGTTCTACAGCCTGGAGGGGGGCTCCGTACTGT 
GAGGGCTGCTACACCGACACCCTGGAGAGTGCAGCACCTGTGGGCAGCCGATCACTGACCGCATGCTG 
AGGGCCACAGGCAGNCCTACCACCCGCATGCTTCACCTGTGTGTCTGCGCCTGCCCCTGGAGGCACCT 
CTTATTGTGGACAAGCCACCGCCCACTGGCCCCGACTACACAGCATACCCCCCAAAGCTTGGGCGCGG 

15 ACCATATGCGACCTGCCGCGGGAGACGCGCGGGGCTTGACAGACTCCATAAGGTAAGGGCAGACGGG 
GAGCCTTCATGAGGAGAACGCGTTCCTGGTGCCCGTTGGGGAGCCACCCGAC 

>'991 108a-013.scf came from CONTIG 9 at offset 0; H E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
013.scf"(55>115) 

20 GCACGAGGCAACTGTCAGAGAAACATGATGGGGTGAAGGTGGGTGCTTTTTTATAAATCGT 

™ >*991 108a-014.scf came from CONTIG 10 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

~ 014.scf'(53>744) 

GCACGAGGACCACCACACAGCCCCTCCTTTCTGATGGCTCTCAACTCTCCATCCCACAGACTCACACCT 

^25 CTGAGACCTGCAAAAGAAGCTCGCGGGTTCAGTCCCCCAGGGGGGGACCAGGGTTGTGGGGGGGACC 

N GTTGGATATGTTGGAAGCGGTACTCGTACCGGCTTCACATTTTGTTGTCAACAATTTACTC 

01 TTTTTTTTTACTTTTTCT 

S U TTTCAGTTTGCATTATTTATTTATGATGCTTTTGTCATTGT^ 

£ TAAATGTTAAAATGAGCATCTCAAAGAAGTCTGTTAAATCATGGCCGGGGTGGGGGAAAAAATAAA 

y 30 AACAGTTTTATTTTTAAAAAGGGGGACCCCAGTTTTAATC 

J" ACCACTTCCTAAAAAAAAGGACCACAAATAACCGATTTTTTTATTACTCC^ 

U. CGACACCCTTTTTTAAAAGGCGCTCTTTTTTAACAACTCTGTTCGCT^ 

y GGTCTACCAAAATATTAATTTTTTCCAAAAC 

y 35 

0 1 >'991 108a-015.scf came from CONTIG 1 1 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

£3 015.scf'(49>678) 

U TGGCTCCGCCACGAGCTCTGGGACCCGGGTCTGTGGCCGGCCCCTCGCTGGCCCTGTCTCCCAGCGAC 
GGGCAGCTACTGGGCCGGGGATTCTGAGCTTTGCCTGCTCTCTTTGCACGTGACATGATGTCCCCCCTC 

40 CACAGCTCCTGGAGGACCGGCCTGCTGCTGCTGCTGCTCTTCTCTGTGGCAGTCAGAGAATCTTGGCAG 
ACAGAAGAGAAAACATGCGACCTGGTGGGAGAAAAGGGTAAAGAATCAGAGAAAGAGTTGGCTCTC 
CTGAAGAGGCTGACACCGCTATTTAACAAAAGCTTTGAGAGCACCGTAGGCCAGAGCCCAGACATGT 
ACAGCTATGTGTTCCGGGTGTGCCGAGAAGCTGGCAACCACTCCTCTGGGGCAGGCCTGGTGCAGATC 
AACAAAAGTACGGGAAGAGACGGTAGTTGGGAAATTCACGAAACTAAATCTCATGGAGGAATGGATC 

45 AGCTGACTATAAAGGGGGATGAATAGACAACACGTGGCAGGAGCACGGGGGCAGGGGAGATCTCCGC 
ACGACCACCTACGACAATrrACCGGTrGAGACGACCAAACCAAATGTTTACCTTTAAGAAGCGCCGGG 
GGCCCAAACCCCCCTAGGGGT 

>*991 108a-016.scf came from CONTIG 12 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
50 016.scf'(48>563) 

TITTTATATTAGTTTTGTAATCCCTAC^ 
TTGCAGTTTTTACTATTTATTTTGTTTCCCATGGTT^ 

AAAATTATATCAGCCTTTATGTACTCTGTTCCCAAAATGGCAGGGTCTAGAGAAGAGCAGAATTCCAG 
CTTTAGAAAACATTCTAAGATTTCACGCATGCAGTTNTGACATATCTGAAAATAAGA 
55 TGTGGTGGAGGNGGNTGGGGAAACTTTTACAAAATGNTTW 

TATTTTTATTGCATTAGATTTGGTATTATGTGCACATTATATATTATTACTT 
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CCTATACTTGATTTTTTAGTAACTTTTTTATAAAGAACTC 
GAGCCCGAGTCAAAAGCAACATCAATGACAT 

>'991 108a-017.scf came from CONTIG 13 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
5 017.scf(54>489) 

GCACGAGGCTTAAACAGAAGACGGGCCCAGGCATTGTTGAACTGTCTCGTGCCCTCTCCTTGGATCTT 
GGATCTTGGTTTCCTCGGTAGGAGTTTCTGTCCCAGAGGCATC^ 
TGAAGGAGGTTCCAAACCTATTCTGGT1TTTTTCCTACCTTGTTGTCATTGTATCTC 
CTCTTTTATGTTTTTTTTT^ 
10 CCCCTTGCCGGCCAAATTTTGTTCCTTCCCCTGTTTTGGCCAAATCCTAGGGGNGN 

GCCAAAAATATATGCTGAGCATAAGTCATTCCACGTGGGTTGTCCATCGCAGCCGAGAAGCTGCAGNG 
GGGGCAGGGAGNNGGCGC 

>'991 108a-022.scf came from CONTIG 14 at offset 0; M E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
15 022.scf'(54>474) 

GCACGAGGGCGTGGTCCACGCCGAGCGATAGAGACGCCTCGGCCGTGTCTTCAGGATGACGGAGTGG 
GAAACAGCTGCACCTGCAGTAGCTGTAGACCCCCGACATTAAGCTTTTTGGAAAGTGGAGCACCGATG 
ACGTGCAGATCAATGACATTTCTCTGCAGGATTACATTGCTGTCAAGTATAAGTATGCCAAGTACCTAC 
CCCACAGCGCGGGCCGCTATGCGGTCAATCGCTTTCGTAAGGCACAGTGCCCCATTGTGGAGGGCCTC 
20 ACCAACTCCATGTTGTTGCTTGGCCGGAACATTGTCTAGAAGCTTCATGACCGTGCGCATC 
CGCCTTTTTTATCTTCCATTTTCTTACTTGTCTGATCTCCCTTT^ 
GTGCCCCGT 



% H >'991 108a-026.scf came from CONTIG 15 at offset 0; n E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
fo25 026.scf(48>461) 

H CGCCAGGACACAGGTGTCGTGAAAACCACCGTTAAACCTAAACCAAAATGGGAAAGGAGAAGACCCA 
01 CATCAACATCGTTGTCATTGGGGCACGTAGATTCAGGGGAAAGTCTACCACGACTGGCCATCTGATCT 
M. ACAAATGTGGCGGGGATCGACAAGAGAACAATTGAAAAGGTCGAGAAAGAGGCTGCCGAGATGGGA 
£ AAGGGCTCCTTCAAATATGCCTGGGTCTTGGACAAACTTAAAGCTGAACGTGAGCGCGGGGATCACCA 
U I 30 TTGATATTTCCCTGTGGAAATTTTGAGACAACAA^ 

" CAGACTTCTTCTAAAACATGATTATCAGCACATCCCAGCTGACTGTTGCTGTCTGCTCGGTTGGTGTTG 
jU TGTTGTG 

^ >'991 108a-040.scf came from CONTIG 16 at offset 0;" E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

tJ 35 040.scf '(54>397) 

SI GCACGAGGCAGGACCTGAAGGATCACATGCGAGAAGGCTGGGGACGTCTGTTACGCAGATGTGCAGA 
AAGATGGAATGGGGATGGTTGAGGTATCTCAAAAAAGAAGACATGGAATATGCCCTGCGTAAACTGG 
ATGAAACCAAATTCCGCTCTCATGGAGGTGAAACATCCTACATCCGAGTTTATCCAGAGAGAAGCACC 
AGCTATGGCTATTTCACGTCTCGGTCTGGGGTGGAGGGGCCGGGACTTCTCCTCCAAAGCAAGGGGTT 
40 CCCACACCTCTTTTCTTCTTT^ 
ACT 

>'991 108a-027.scf came from CONTIG 16 at offset 3 17;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
027.scf*(52>486) 

45 llT^U414144"lT"l"lTT"riGTAGAGCCGGGAACTTAGGGGCCCACGAGAAGCGCACCAGCCACCGTTCG 
lllll^^lTCATCACCGGATAACACCCGGGGAGGACCGAGGrrAATAGCTTGGTGAGCATGCATCTTTAA 
CCAGGATCAACGGTNGACGGAACGATCACCCACGGATACTCCGGTGATAGATGGGGATGAGGACATT 
ACCTTCTTAAAGAGGTACCATTGTTTCTGACCCACTGTTAACCTTGATTAATTGCGGACCTG 
GATGAGACACGATTTATTTCTGCCTTTGAACACTACTTGAGCTGATCCTTTCTTGTTGTGGGGCGAGCA 
50 GGTAGTACAATGCTCTGGGAAAGTGAAGGGTCCTAGCATGCGTGTNGTGTCGTCTATTCTTCTCAATA 
ATCTGAGTTTAGATATAGCGGGGC 

>'991 108a-031.scf came from CONTIG 17 at offset 0; n E;\SEQUENCE\export\EST_db\991 108a\991 108a- 
031.scf(48>385) 

55 CTGGTGTGAAGATCAATCCCAAGAACTACACTGATAATGAATTGGAAAAGATCACAAGGAGGTTCAC 
CATGGAGCTGGCCAAGAAGGGCTTTATTGGCCCTGGCGTCGATGTGCCCGCCCCCGACATGAGCACCG 
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GCGAGCGGGAGATGTCCTGGATCGCCGACACCTACGCCAGCACCATAGGACACTATGATATTAATGCC 
CACGCCTGTGTTACTGGTAAGCCCATCAGTCAGGGTGGAATCCACGGACGGATCTCTGCTACCGGCCG 
GGGAGTGTTCCATGGGATTGAAAACTTCATCAATGAGGCTTCTTACATGAGTATTITATGAATGAC^ 

5 >*991 108a-032.scf came from CONTIG 18 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

032, scf'(53>555) 

ACCTCATTCTGACAAAAGATTAAATCTTGTCAGAATGAGGTGATAGATAAAATTAAATCAAATGCGCG 
TGATTTAAGACGCAATCTCACTTTGCAGGAACGAAAGCTCTGGCGATATCTTCGCAGCCGACGT^ 
GTGATTTCAAATTTCGCCGTCAACATCCAGTGGGGAGCTACATTCTCGATTTTGCTTGCTGC 
10 GTGTAGTCGTTGAGCTGGATGGTGGGCAGCATGATTTAACAGTTGCCTATGATTCCAGGCGCACTAGC 
TGGCTTGAGTCGCAGGGCTGGACCGTGCTGCGTTTCTGGAATAACGAGATTGATTGTAATGAGGAGAC 
GGNGCTGGAGATATTCTGCAGGAACTGACCGCCGGNCACCCTCTCCCTGAAGAGCGAGGGGCAGACC 
GAGCCGATAGCGNTGTGGGAAAACATGAGACGGGCTGGAGATATCGCAGGGCTGACCGCCACCACGC 
CAGAAAGGTAGGGCGGTGAACGTTGTGT 

15 

>'991 108a-033.scf came from CONTIG 19 at offset 0; M E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

033. scf'(8>608) 

GGCGTTAAATATGGATCCCCCGGCTGAGAATTCGCCGAGCGAAGCAAAAGAACCCTGTCTCCTAAGCT 

AAGCCAAGCAAAGCTTGAAGCCAAGAAGCAGGTTGAAAGGTGTCCACAGCCACAAAAAAAAAGAAG 
20 ATCCGGACGTCGCCCACCTTCCGGCGGCCCAAAACACTGCGGCTCAGGAGGCAGCCCAAATACCCTCG 

GAAGAGCGCGCCTAAGAGAAACAAACTTGACCACTATGCCATCATCAAATTCCCCCTCACCACCGAGT 
M CAGCCATGAAGAAAATAGAAGACAACAACACACTGGTATTTATTGTGGACGNCAAGGCCAACAAGCA 
Q CCAATTAACAGGCTGTGAAGAAACTCTTGACATTGACGTGGTTATGTCATACTTGATCAGCCTGATGG 

AGAGAAAAGATATGTTGACGGGCTCTTCTATGATGCTGGATGTTGNNCACAAATGCATATCTAACTGA 
CO 25 GTCACTGCTATTNCAATTAAAGTTTACTTTAAAAAAAAAAAAA 

Si TTGGAGTGATACATTACTGNCGGTTTCAGCGGATGGGAAAACTGGTACCATTTCCCTGAC 

113 

U >'991 108a-034.scf came from CONTIG 20 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

jr 034.scf'(54>619) 

its 30 GCACGAGGGTGCAGTCTCTGAGTGGAGGGAGGGCCGACCAGCGTATCTCCGTCTCCCTGGGGAAAGG 

w TGCTGGTGAGGTGGACGACATGGCCTGGTGGAAAGCTTGGGTTGAACAAGAGGGCGTCTCAGTGAAG 

L GGCAGCCCCCACTTCAACCCACACCCTGACGCANAGACCCTCTACAAAGCCATGAAGGGGATTGGGA 

y CCAACGAGCAGGCCATCATCGACGTGCTCACGAAGAGAAGCAACGCACAGCGGCAGCAGATCGCCAA 

V_ 3 GTCCTTCAAGCTCAGTTTGGCAGGATCTCATCGAGACCTTGAAAGCGAGCTGAGTGGGCAGTTGAGAG 

O 35 GCTCATCATATCCTCATGTACCCCCATACAGAACGAAGCCANGAGCTATATGATGCCATGAGGNCATA 

Si GAACCAAGAGGGCATCATCNAATTCTGGCTCTCGGACCAGAACCACTCAGAGATATGAAGCATACAG 

B AGACTATGGTCACCTGAAGAAACACAACAACACACGCTACTGAAGATCGNGGCCTCTGCGCACAAAG 

;»£, ACTGAGTATGGGACAGATGCCCGCAAGC 

40 >'991 108a-035.scf came from CONTIG 21 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

035. scf'(48>532) 

TTTTTACATGAAGCTACTCATATCAAGAGCAATAATCAGTCTTACAGCCAGACAGACTGTCAGTCCTCA 
AACTTGACTGTACTGACCTGACCATCTCCCTTTTCTCT 

GAGGAGTGTCTGCTTTTCAACTACCCCTCCATGTCATACAAAAACCCAACCATTTATAA^ 
45 TATATCTAGGTTATTGCTTTTTTGAT^ 

TGAATGGAGTATTTCGTGGAAAGCTACAGCTCTGTTCACTTTTTTGCTTCTACAC 
GTATTANGCACTGCCTCTTTTTAC^ 

TATGATTCCTTCCACGAGGACACTTACTAGATGCTTGCTCGCCCGCGCCTATGTAGGATAGATCCATC 

50 >'991 108a-036.scf came from CONTIG 22 at offset 0; M E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

036. scf'(48>649) 

CGTCTGAAGATTTTCTATTGCTGTCAAGTGCCACCTCA 

CTCTTTGAGTTGGGATGTACCAATTCAGCCCTTCAGATATTTGAGAAGCTAGAAATGTGGGAAGATGT 
TGTCATTTGCTATGAAAGAGCTGNGCAGCATGGGAAGGCAGAAGAAATCCTGAGGCAAGAGCTGGAG 
55 AAAAAGGAAACGCCAAGTCTATACTGCTTGCTCGGAGATGTCCTTCGAGACCACTCTTACTATGACCA 
GGCCTGGGAGTTGTCTCGACCCGCAGTGCTCGAGCCCAGCGCTCCAAAGGCCTCCTCCACCTGCGAAA 
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GCAGGAGTTCANAGAATGCGTGGAGTGCTTCGAACGCTCTCTGAAGATTAAATCCATGCAGCTCGGAG 
TGTGGTTTTCTCTGGGCTGTGCCTATCTGGCCTGNAAGACTACGNAGNTCAGCGAGGCATTCAGCGGG 
NGTGACTCTGGAACCGACATGCTGAGCTTGAAACATTTATCACTCTATATCGCTTAAACAAAGNAA 
CTTTAAACATACAGAGCCTCAGGCACTTGACATGCGATCGGAAACTACTTCCTACCTG 

5 

>*991 108a-037.scf came from CONTIG 23 at offset 0; "E:\SEQUENCE\export\EST_db\9 91 108a\991 108a- 
037.scf'(48>672) 

GGAGGCTCCATCCAGACCAGTGTGAATGCGCTGTCGTCAGATGTTCTGGGCCGCTGCCAGGTCTTTGA 
AGAGACTCAGATTGGAGGCGAGAGGTACAATTTCTTCACTGGCTGCCCTAAGGCCAAGACATGCACTA 
10 TCATCCTCCGTGGTGGTGCAGAGCAATTTATGGAGGAGACAGAGCGGTCCCTGCACGACGCCATCATG 
ATTGTCAGGAGGGCCATCAAGAATGATTCAGTGGTGGCTGGTGGTGGCGCCATCGAGATGGAGCTCTC 
TAAGTACCTTCGAGATTACTCAAGAACCATTCCAGGAAAACAGCAGCTACTGATTGGGGCCTATGCCA 
GGCCCTTGGAAATTATCCCACGCCAGCTCTGTGAC^ 

GCTACGGGCTCGGCCGCCCAGGGGGCATGGGGTACGGGTGGACATCAACACTGAGGACATGCTGACA 
15 ACTTGAGCCTTTGGTGGGACCACGAGTGCGGACAACCCCTGCTGCCCTCGAGCCGGGCCTCATGGTTG 
TGATGAACATATACCCCCTANAGGATGCTCCCACCCTGNCGGGCCAGCGGCCCCTCCGAGTTCACCCC 
CACAGGCCGCGTT 

>'991 108a-039.scf came from CONTIG 24 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
20 039.scf'(47>609) 

CAGACCTGAATTCCTTACAATCTGAGAAGTAAATAGATAGCACTTTGAAGGGGNGCCCAACAGAGTTG 
GAGGCGTCATCAAAACTTTGGGTTCCCCTTTGCCCCCTCTAAGGGTTGGGCAGGGTGACCCTGAAGTG 
^ GGCACAGCCTGGAAATGGGGCTGGGGGATTGGACACCCTCCTGGCCCTTGATTCCCACCTCTGTCCTG 
*y TGAAGGCATGGGGAAGGTAGGGGCCCGGTACAAACCACCCCTGCCTCCCCACTCCCCCCTGACCCCCA 
C~ 25 TCCTCAGGGAGCCAGTCTCAATGGTTGGCTTCCCTGTGCCCTGCATTTTTTCATGAACCCCACAAGCCC 
SS CTGTTTCCCAACCAGCTCTCAATCCCTCTCTGCTCCT 

CP TCACCCTGGTGGCAGCTTGGGGGGGGCCCTACCCCCACTCTATGACTGGAGGGGAAGACATGCTAGCG 
L& AGGGTCCCACTCTACTCAGCACGACGCCCCCTCTCTACTCTGGGGGGGGCTGGGGNCGGCAGGCTCCT 
> GATAGATTGGGTGGG 

>'991 108a-041.scf came from CONTIG 25 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
L 041.scf'(54>671) 

if GCACGAGGGGCCGCTCTTCCTGGCTTTGGGGTTCTTTCTCCGCGTAACGTGTGGTCTCTGATATTCAAC 
^ CCTCCTCCCAGCATAGGCTGCATGAGGCGGNGGCGGGCTCCCACATTCCTGCTCGGCGGAGGGGTGAG 
O 35 TGACCGGCCCCGCCCCTTCCGGTCCTCGAAGCTTTGCCCATGACCCGTACCCCAAAACCCAGATGTTGG 
CH CCTCCGAGGAGAGAGTGAAAACTGAGTATTTTGCCTTAAATTTTCCAAGCTTCTCTTGG 
13 ATTTTCCTTCGGGATGCAGAAGAGGAGGGCCTGAGTGTTTATGCAAGCTAAGTGTTCCGGGGTGCAGT 
& TTTGCTGGGGTGTTTATACGACCCCGAATCCACCCCCTGCCCTTAGCCGCTCTGCTGCTGTCGCTGTT^ 

GGATGCCGACACTGCTGCCTGCAGCCTCTCGCCTTCTGTTGCTACCCCGAGCCCTGCTGTCCATGCTCA 
40 GAAGTCCCCCGGCCACCCTCGCCGCCTCGGCTCCGCTATGCCCGCTCGTCTCGCGCCTTGNCACTGCCC 

ACCAGAGGCGCCAGAAACGCAGGGGGACTTAGTGAGGAGAAGGCTTAGAAGAGATGGGACGCCCCCT 

>'991 108a-042.scf came from CONTIG 26 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

042. scf*(48>434) 

45 CCGGTTCTCCCCCAACCCCGCTCCGCAAGGGAGCCGTGAGGGCCGCAGACCCTCACCTTTAGTGTCTC 
GGGAGCCAGACCAGTCCCCCTCACCCCACTATATAACAAACTCAGGGTCAGGTACTTCCCGCTTTTCCT 
TTACAGCAACCCTAAATTCAGGGGATTATGTTAACAGTACAGGGGATGTAACCAATAACCTATGGCCT 
TACCAATAGACGCTCCCCTGAACCAATCCGTCCCGAGGTACCCCAGCGCGGGGGGATTTCCGCCCGGC 
AGCGCCCCCAGACTCCTGCACCAACAGCCCGTCCACCCCACGGGTCACTGAAACAAATGAACGCGCA 

50 AACTATGCACCCTTTCCAAGCTTAGGATCGGTTCGCCTCCCCGCCTT 

>*991 108a-043.scf came from CONTIG 27 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

043. scf'(51>526) 

AAACCAAACTCTATCCAAAGTCCCAGAAAAAGCTTCACACTCCATATGTTCCTTTTGTTCT 
55 CAGCCAGTACAAGTGACCAAGTTCCAGTTATTTATTTCCAAAATTCTTGGGAAAAAAGTG^ 
CCAAAAAAGGATATTTGTTTTTGCTATT^ 
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CAATTTCAATTTCAAAATGTCTGAATGGTGCTATAATATATAAACTTCAACACTCTTCC 
CGTTACATTCTTTGAATCCTAGCCCATT^ 

CTGAAACAGGCAAGCAAGAAATAGAAAAGACTTGCGTGTCAACTAACTCACCCGGCAGAACTAAAGA 
ATTCTTGAGGCCAAAAAGAAAATTGTACGAATGGCCAACTAAGTTCTAAAATTGTTTA^ 

5 

>'991 108a-045.scf came from CONTIG 28 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
045,scf'(54>653) 

GCACGAGGATACGGCGTTGTCTTGAATTCCCGTCGTAACTTAAAGGGAAGCTTTCACAATGTCCGGAG 
CCCTTGATGTCCTGCAAATGAAGGAGGAGGATGTCCTCAAATTCCTTGCAGCAGGAACCCACTTATGT 

10 GGCACCAACCTTGACTTCCAAATGGAACAGTACATCTACAAAAGGAAAAGTGATGGCATCTACATCAT 
AAATCTGAAGAGGACGTGGGAGAAGCTTCTGTTGGCCGCTCGGGCCATTGTCGCCATTGAAAACCCGG 
CTGATGTCAGTGTCATATCCTCCAGGAATACTGGCCAGCGAGCTGTGCTGGAGTTTGCTGCTGCCACTG 
GAGCCACTCCTATCGCTGGCCGCTTCACTCNCGGAACCTTCACTACCANATCCAAGCCGCATCAAGGA 
CCAAGCTTTGNGGTCACCCGATCCCAGGCTGACCACACCCCTCACGAAGCTTTACGGAAACTGCCACC 

15 ATGCCCTGGCACACGACTCTCTTGGCTCGTGGCATGGCTCCGGCACACAGGACGCCTANGGGTGAGGG 
GGAGCTGCCGGAGCCTGGCGGGCACATCTCGAACACCGGGAGCTGCGACTTCTTT 



>'991 108a-046.scf came from CONTIG 29 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
046.scf'(54>638) 

20 GCACGAGGCGCAGACTGGTTGCGCGCCTCTTTTTCTTCGCTGCCTCCCAGTTCTAGATTAACCGGCGCC 
ATGGGTTTTGGAGACTTGAAAAGCCCCGCTGGCCTCCAGGTGCTCAACGACTACTTGGCGGACAAGAG 
TTACATAGAGGGGTATGTGCCATCACAAGCAGATGTAGCAGTGTTTGAAGCCGTCTCCGGCCCACCAC 
y CTGCCGACTTGTGTCATGCCCTCCGTTGGTATAATCATATCAAATCCTATGAGAAGGAAAAGGCCAGC 
CTGCCAGGAGTGAAGAAAGCTTTGGGCAAGTATGGCCCTGCTTATGGGGGAGACACCACAGAAAGTG 
ffi 25 GAGCTACAGATAGTAAAGATGATGACGACATTGATCTTTTGGATCTGATGATGAAGAGAAAGNGAAG 
SI AANNCAAGAGATAAGAAAATACGCCTTGCCAGATGAGTAAAGAAAGCAAAAACCACACTTGTCGC^ 
£p GTCTCCTCTTATTTACAGAAACTGGATGAGAGACGAATGCAAACTAAGAGGGGCAGACATCAAGCAA 
H GCTGGGCGGGCTCTTTACAATCGGTGGTGCATAAAAACAAACAG 

4= 

It} 30 >'991 108a-047.scf came from CONTIG 30 at offset 0; "E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

* r ~ 047.scf'(48>612) 

L CAGTGACCCAACTGCGGCAGATGCTGGAGAATCAGAAGAACTCCTCTGTGCCCCCTGGCTGAGCATTT 

« GCAGGGTAAAGAAGCATTTGAGAAAAAAGTTGGGAATCATTAA^ 

'?] GAGAAAGCCAAAACAAAACTGAAGAAGTCTTCCAACTCCCATCTC^ 

-3 35 CCGTTAAAAAATTAAAGACTCGGGAGGTGGGTGATTTGTCG 

ffj GGAGACACAGATTTTCGACTTTATACGAAAATTGGCCAATCTGATAGGAAGTATGAGGAAGTATC 

O GAGGGTTTTTCATGCCCAAAAAGAAGAACTGTCTGCTAAGATC^ 

h& AGCAAGAAACAAAGATCAGCAGAACGATGTGACAATCCTTCACACCATCACGAGCTACAAAAAAATA 
CAGATCTGCCAACAATCAAACAAANAATAAATACTGACGCTCAGAGTGAGAGATAAACGGCTCATGC 

40 CTTCCACTCCCATGAAGGAGCCACAG 

>'991 108a-049.scf came from CONTIG 31 at offset 0;" E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

049. scf'(54>370) 

GCACGAGGGAAAGATCCTGCACATTGACTTTGGGGGACTGCTTTGAGGTTGCTATGACCCAGAGAGAA 
45 ATTCCCAGAGAAAATTCCATTTAGNACTAACAANGAATGCTGACCAATGCTATGGGAGGTCACGGGGC 
CTTGATGGCAACTACAGGATCACGTGCCACACCGCGATGGGAGGTGCTCCGGGAGCACAAGGACAGC 
GGCATGGGCGCGCTGGGAGCCTTCGTCTATGACCCCCTGCTGGACTGGAGGGTGGAGGGCACCAATAC 
CAAAGGGAACAAGCGATCACGGACGAAGACAGAATCCTACTCTGCT 

50 >'991 108a-050.scf came from CONTIG 32 at offset 0; "E:\SEQUENCE\export\EST_db\9 91 108a\991 108a- 

050. scf'(48>566) 

GTCGTGGGCTCACACCCGGCTTCTCTTCAGCCTTAACCTGTGCGCCGCCATCGCCGTCATGCTAGGCGC 
CGCTGTCCGCCGCTGCTCTGTAGCTGCAGCCGCAGTCGCCCGGGCCAGCCCTCGAGGCCTCCTGCACC 
CCACTCCGGCCCCCGGCCAAGCCGCCGCTGTCCAGTCACTTCGCTGCTACTCCCATGGGTCACATGAG 
55 ACAGACGAAGAGTTTGATGCTCGTGGGTGACATACTTCAATAAGCCAGATATTGATGCTGGGGATTGC 
GGTAAGGGATGAACACACTGNNTGCTTGANCTGGNTCCAGAGCCAAAAATCATGATGCTGCTTGCGGC 
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ATGCGAACGTTTAATGATTTGTAGNGCAGTCGCATCTAAAAGTGGTAAGACAAAACAGAACTATAA^ 
AATCTACCCTTGTATTCAGAACTATACAACTTGATGACTGGAATTCACTCAAGAACGGCCTGAAAGGT 
AACCCAGATGACTCCAGACTATGAATGTATGATTAATAACGAA 

5 >'991 108a-051.scf came from CONTIG 33 at offset 0; M E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
05Lscf'(48>407) 

CTCTTTTGAGTGCACCGTGAGTGATGTGTGTCATGCCTCTGGGGTGGAGGGAAGGGACCGACACAGAC 
GTACACTCCCACACTCCACCTGGTGAAAAAGGATGCCTGGACGAAGGTGGGTTCGGACCTTGGTCCTT 
GTGTGTGTAATGCCTTTGTGTCTGATACCAATGTATGGGCGGTTTCCAGCTGATATGGGTCCTGCCTCC 
10 CCTACCTTCCAACCCCCACTACACGCTGTACCCCAGTATGACCCCCTCTTTCCTAATGCCCATGGAATG 
TGGGATNTCGGGCACCCACACTGTCCGCACGCCTCTTCTATTCGCACTGTTGCCTCTCCTCAACCATTA 
ATCCTAACGGCCACATG 

>'991 108a-052.scf came from CONTIG 34 at offset 0; M E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
15 052.scf(54>747) 

GCACGAGGGCTGACTATTCTCAACCAACCATAAAGATATTGGGTACCCTTTATCTACTATCTTGGCGCT 
TGGGCCCGGCATAGCAAGAAACAGGTTCTTTAGCCCTTTGTAATTTCGGCGCTTG 
CGGAACCTCTGCTGGGGAGACGACCCAAATCTACAACGGAGGTTGGAACCGCACACGCATTTGTAATA 
ATCTTTCTTCATAGTAATACCAATCATAATTGGAGGATTCGGTAACTGACTTGTTCCCCT^ 
20 GTTGCTCCCGATATAGCATTTCCCCGAATAAATATTATAAGCTTCTGACTCCTCCCCTCCCTCATTCCTA 
CTACTTCCTCGCCTCCTCTTTAGTTGAAGGTGGGGCAGGAACAGGCTGAACCGTGTTCCCCTCCTTACA 

« GGCAACCCTTCCCAGCGGGAGCTTCTGTAAAATTTACCCTTTTTTCTTA^ 

U TTTTAGGACCTCACTTCTTTCATC 

'H GTTCGTATATTCCGCGGTCTTTTCTTTTTGTTCTGTT^ 

10 25 CCCCTTCGCCGGGGAGGGAACCClUll'lCTCCCTTTCTTCCTGGCACCCGACrri'rrATCTCCGGCCGGG 

01 >'991 108a-081.scf came from CONTIG 34 at offset 10; "E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

081.scf(47>736) 

£ TGACTATTCTCAACCAACCATAAAGATATTGGTACCCTTTATCTACTATTTGGTGCTTGGGC 
[J 30 GTAGGAACAGCTCTAAGCCTTCTAATTCGCGCTGAATTAGGCCAACCCGGAACTCTGCTCGGAGACGA 
l" CCAAATCTACAACGTAGTTGTAACCGCACACGCATTTGTAATAATCTTCTTCATAGTAATACCAATCAT 
n AATTGGAGGATTCGGTAACTGACTTGTTCCCCTAATAATTGGTGCTCCCGATATAGCATTTCCCCGAAT 
J:~ AAATAATATAAGCTTCTGACTCCTCCCTCCCTCATTCCTTACTACTCCTCGCATCCTCTATAGTTGAAGC 
JL S TGGGGCAGGAACAGGCTGAACCGTGTACCCTCCCTTATCAGCCAACCTAGCCATGCAGGAGCTTTAGA 
" 35 GATCTAACCATTTTTCTTTAACT^^ 

TTTTAAATTACAGCCCCCGCAAGCCACAATACCACACCCTTCGGTTGTTGAATCCGTATAATTACGGC 
Q TCCTCTAATATTTCGCTTCTGTTTTACAGTCGCTTCACAGTCTTTAACGACCGAA^ 
H GCCCGGCGTGGGGGAACCTTTTTTTTT^ 

40 >'991 108a-054.scf came from CONTIG 35 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
054.scf'(47>642) 

TCAGGACAGCTACTGTAACTCCATCCTGAGGCTCATGTACGCATCTTTTCCTGAGACTCAAAACAACA 

AAACAGGGACTTAGATTTGGAAACTGACTTGGTCTGATGAACCAGACCTGTCTGAGCCTGCATGCCAG 

GAGCTGATCAGCTCCTCTGTACTTGCAAATCTAAGTTTTGCTCTTTCCTTATAAGATGTGTGATCCCTGC 

45 AGTCTCTAATCCCCAGATGGAGGCCCACTCAGGTTATCATCATCTTCAGATGGGGCTTCCCAGGTGAC 
GCTAGTGGTAAAGAACCAGCCTGCCAATGCAGGAGACGTAAGAGACATGAGTTCAATCCCTGGCTGG 
ANAAGATCCCCTGGAGAAGGAAATGGNCACCCATTCCAGTATTCTTNCCTGGAAAATCCATGGACATA 
NGAGCCTGGGGGCGCAGATGGGAGATGACGNAGTGACTAACATAGCAGNCAGAATGGCAGGCATATT 
ACTATACACAAANGCTCAATGGNGAACACTGTCTGAACTTCTCTGCTTGTTATACACAGAATCATATAT 

50 ACCACACACCCATTTACGAGAAAAGTGATTTATCCAGACCCGACACCGCTC 

>*991 108a-057.scf came from CONTIG 36 at offset 0; "E:\SEQUENCE\export\EST_db\991 108 a\991 108a- 
057.scf*(53>131) 

GCACGAGGAGCCGCTTCATTCTGCCCATCGGTGCCACGGTCAACATGGACGGTGCCGCCCTCTTCCAG 
55 TGTGTGGCTGC 
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>'991 108a-060.scf came from CONTIG 37 at offset 0; H E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

060. scf'(194>353) 

ATGGCnTTGTGGGGATTCCTACTTTTCCTGACTAGGGTATTGGATTCCATACCCCCTGGCAGTC 
CCTAGAGTCCTAACCACTGGACCACCAGGGAATTGCCTAl'ri"ri"l"llAGGGCTGAAAACCTAAATAGA 
5 TGATGAATATACTTAAGCAGGAG 

>'991 108a-061.scf came from CONTIG 38 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

061. scf'(47>637) 

TGGAGACTGGTGTTCTCAAACCTGGCATGGTGGTCACCTTTGCTCCAGTCAATGTAACAACTGAAGTG 

10 AAGTCTGTAAAATGCACCATGAAGCATTGATGAAGCCCTTC 

AACGTGTCTGTCAAAGATGTCCGTCGTGGCAATGTGGCGTGGTGACAGCAAAAATGATCCACCCATGG 
AAGCTGCTGGCTTCACAGCTCAAGTGATTATTTTGAACCATCCANGCCAAATCAGTGCTGGATATGCA 
CCTGTGCTGGATTGTCACACAGCTCACATTGCTGCCAGATTGCTGAACTGAAGGAGAGATTGATCGNC 
GGTTCTGGAAAAAACTGGAAGATGACCCTAATNCTTGAAATCTGGGGACGCTGCATCGNTGTATGGGT 

15 CCTGGCAGCCATGGNGNGAGAGCTCTCTGATTATCCTCCCTGGCCGCTTGCTGGCGNGACAGAGAAGA 
CAGCGCTGGGGGGATCCAGCANGGACAAAGCAGCTGAGCTGCAGGCACAGNCGCCCAAAGCCAAAG 
ATAAAGAAATATCCCATACTGCCCCCCCTATAGGGGAAGACGGCCAACT 

>'991 108a-063.scf came from CONTIG 39 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
20 063.scf'(47>551) 

CTTGGTTGTGTCTGGAAATCACCCCCGTGCAGCTGTCCTTCATGTGCAGGAGTGTTGCCCCAGTGCTGG 
« TGCAGAGGTGACTGTTTCCTGGCAGGGTGTGCCCAGGGCTTCCACAGAGGAGCCTTTTTTCCTTCCCCA 
% Z • GAAATGTCTCAGTGAAGAAGGGGGCAGGACAGGTGGCCTTGGGGACAGAAAGCAGACTAGACTTGCT 

GTCATACTGGAAGCTGGCCCTGTCCTCAGCACATAAGCAGCATTGGGAGCAGTCAAGCCTGGCATCCC 
*fi 25 TGAATTGGGGTTCAGGGGGTGTGCCCAGGTGCCCTCATGTCCCCACCCCCTCAGACTGCTGCACCCCA 
J? GACTGGGATGCTAGCCAGGGACACAGACCTACATGTGTGTGTGCCCTGGTGTGCATGTGTGCCTGTGG 
£p GGCTGTGGGGATGGTCAAGCTCTGCCTGCCCTCTGTCTGAGCCATCTTGTGGACTTGGATTTTGCGCTT 

M AGGAGGTGGTCTGGTGATGGGGGGGAG 

p 

lil 30 >'991 108a-064.scf came from CONTIG 40 at offset 0; "E:\SEQUENCE\export\EST_db\9 91 108a\991 108a- 

T 064.scf , (47>445) 

CGCTGGGGAAAGGGCCTTTAATCGCGAGAGTTCCGTTCTCTTGAGAGCGCCTCCGCCGGCGCCTAGAT 

j^j CGCGCGAGACCGCGGAAGGAACCGAAGCGTGTGGCGCGCGCGGCGGCCGCGACGGGAACAAGATGG 

™ CGACGGCGACCATAGCGCTACAGGTCAATGGCCAGCAAGGAGGGGGGTCCGAGCCGGCAGCAGCGGC 

^ 35 GGCGGCGGCGGCAGTGGTGGCAGCGGGAGACAAATGGAAACCTCCACAGGGGACAGACTCCATCAAG 

^ ATGGAGAACGGGCAGGGCACAGCCGCGAAGCTGGGACTGCCTCCCTTGACGCCCGAGCAGCAGGAGG 

Q CCCTCCATAAGGCCAAGAGTACGCCATGGAGCAGACCTTAAGAGCGGCTGTGAAACATACCTCG 

a s 

>'991 108a-065.scf came from CONTIG 41 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
40 065.scf'(47>511) 

CGCCCGCACAAGTGAAGAAGCACTACCGCCGTGCCGTGCTGGTGGTCCACCCCGACAAGGCCCGGGG 
GCAGCCCTACGAGCAGTATGCCCGGATGATCITCATGGAGCTCAACGATGCGTGGGCTGAGTTTGAGA 
GCCAGGGCTCCCGGCCACTCTTCTGACCTGCAGGCACGGCTGCGTGTCTGGCTCTGGAGCCGGTGCTG 
TGAGCGGCCCTCGAGGGTGGCCAGGGCTCCGGCGGCGTGGGCAGGCGTGGCTGCACCCGGTCGTCGC 
45 GTCGTGCCCATGTGCTCAGCGGGTCGGAGCCGATGGCGCTCCCGGCAGGAGAAGAGAAAGCATTCCA 
AAGCCTCCCAGTCTCTCTTTTCTGTCTTGGCCCCAAGAAACGTGCACTCCGTGCTCCACGCGTGTACGC 
TTGATCGTTNTGTCCAGGGCGCGTCACGAGTGGGCGCGCTGGCTGCTACTGCAGAGCGT 

>'991 108a-066.scf came from CONTIG 42 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
50 066.scf*(47>571) 

TCGAGlUllU^'llUUUl'lUllUUlU^'rAACTGTATAAACTATTTATTAACACAAAGCCCACACATTATTTC 
TTCTTGGACACACCCACAGTGCGACCACGGCGGGCCTGTGGTCTTGGTGTGCTGGCCTCGGACACGGA 
GTCCCCAGAAGTGGCGCAGCCCCCTGTGGGCCCGAATCTTCTTCAGGCGCTCCAGGTCTTCACGGAGT 
TTGTTGTCTAGACCGTTGGCCAGGACCTGGCTGTATTTCCCGTCCTTCACGTCCTTCTGTCTGTTTAGAA 
55 ACCAGCTGGGATCTTTGATGGGCGGGGATTCTGCATAAGGGGGATCACACGNTCCACCTCTCCTCGGT 
GAGCTCCCCGCCCTCTTGGGAGGGCGATGTCTGCTTTCCTCACACCACAGAGCATATCTTCCCCCCACC 
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CTAATGCAGAGAGGGAAAGCAATTTCCGCCGCCATGATTGTTGTGAGACTCCAGAGTGCTGGACTCTA 
GGATTCTAAAAATGGGGGGCCTACGGGGGGGGGCGGACCAACC 

>'991 108a-067.scf came from CONTIG 43 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
5 067.scf(53>641) 

GCACGAGGTGTTGCGCCACTTGCGCCCTGGGCAAGGGATGCCCTGTGGGGTGTACACCCCCCGCTGCG 
GCTCCGGCCTGCGCTGCTACCCGCCCGGGGCGTGGAGAAGCCCCTGCACACGCTGGTGCACGGACAAG 
GCGTGTGCATGGAGCTGGCAGAGATCGAGGCCATCCAGGAAAGCCTGCAGCCCTCTGACAAGGACGA 
GGGCGACCACCCCAACAACAGCTTCAGCCCCTGCAGCGCCCACGACCGCAAGTGCCTGCAGAAGCAC 
10 TTGGCCAAAATTCGAGACCGGAGCACCAGTGGGGGCAAGATGAAGGTCATCGGNGCGCCCCGAGAGG 
AAGCCCGGCCTGTGCCCCAGGGCTCCTGCCAGAGTGAGCTGCACCGGGCGCTGGAGCGGCTGGCCGCC 
TCACAGAGCCGCACCCACGAAGAACCTTACATCATTCCCATCCCCACTGCGACCGCAACGCAACTTCC 
ACCCCAGCAGGCCCACCGCCCTGGATGGCAGNGCGGCAGGCTGGGGGNGGGACGGAGACGGAGGGA 
AGCTTCGGGGGCTGGAGCGAAGGGGAGCGAACTGCACAGTGCTGACACTT 

15 

>'991 108a-069.scf came from CONTIG 44 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
069.scf(47>434) 

CTCCCATGCTCCCTCTTTTGGCAAACTGTAAGTACT^ 

TCTCTAGAATTGCTGAGAGACTTGAGTCACCAAACGTGGTTCACTACTGTGGAAATGCATTGTTCAGA 
20 ACACAGAAAGAAATTTAAGATTTCTGCTTTTCTGTGA ' 
AACTGCAGGTTCCTGGCAAGACrGCTATTTAACATTGCATGTGAGAACCTGGTAAATAGGCAGAAAAT 
CTTGGAGCTrGAAAGGAACCTCAGAATGATTCATATGGTCATTCATTAGATTGGGACCTTTA 
O CTCrTTCAGCCTCTCTCAGTGCAGAAATCAGGACAGGGGTGCTTGG 

CD 25 >*991 108a-070.scf came from CONTIG 45 at offset 0; ,, E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
\J 070.scf'(53>606) 

Ql GCACGAGGGTTGGTCCTGTTTGTTTTCTTGGCTAAGATTAGGACAAAGAACATATGAAATC 
U AATATACCTTGGTACCACCAACCCATTTTATGCCACATC 

"> TAACTTGCTACATATGTATGTACCAATTAGGAAATACTGATGCCCTTGTGGGCACAGAACCACATGAC 
30 AAAACTTTGAAAATCATAAAAATATAAGATAGTGTG 

CCAATTTTCATCTCTCCTTTT 
"L AAATATATATTCATAAAAGATATGGNGCTCATTCCCATCCATCAAGGATGTGCTAAAACAATGTGTT^ 
^ AATAAATTGTAATTTTATGTACAGGTCTA 

CTGAATTCATCTGACTCTATTTTTC 
O 35 AAACGTT 

Q >'99 1 1 08a-072.scf came from CONTIG 46 at offset 0;"E:\SEQUENCE\export\EST_db\99 1 1 08a\99 1 1 08a- 

U 072.scf(53>612) 

GCACGAGGCTGGAGCATAAGAACAGTGCTrATTTTCTTCTTTTCCAAGAGAACAGAAAGAAATAATGA 
40 AGCATTGGATGATTTAAAATCCCAGAAGAAAAAAATACTTGAAGAAGTCATGGAAAAAGAAACTTAT 
AAAACAGCTAAATTAATTCTTGAAAGGT1TGATCCAGATTCAAAGAAAGCAAAGGAGTTTGAGCCACC 
GTCTGCTGGAGCAACTGTAACTCCCAGACCTGGACAAGAATTCGTCAGCGAACTGCCGCTCAAGAAAC 
CTTTCTCCACACCAGCAGGCTCCAGCCAGGCCCTCCTCTGCAATTCCAGTTTCTCCTGGACACCAAGGA 
CACTTCAGCCCCTGGTGGACCCCCAGAAGACTGNTACTCAGCCTATATCAATGTGGTACAAGACGTNT 
45 GGACCCCTGCTCTCAGNGCTGGATGGGNCTCTCCTCTGGGCACCTTACAGACCATCTGCTCGAGACAG 
NGCTCTGATAATGTGATATTATGNGAGGCCCAAAAGNACCCCCTATGC^ACAGTTTTTACATGCTGTTT 
GAAGAAATGAACATG 

>'991 108a-074.scf came from CONTIG 47 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
50 074.scf'(47>565) 

CAAATTGAGATTTGCCAATGGAAGCATAAGAACATCGGAACTGCGACTCAACATGCAGAAGTCGATG 
CAGAGCCATGCCGCGGTGTTCCGTGTGGGGAGTGTGCTGCAGGAAGGCTGTGAGAAGATCAGCAGCC 
TCTACGGAGACCTGCGGCATCTGAAGACGTTCGACAGGGGAATGGTCTGGAACACTGACCTGGTGGA 
GACCCTGGAGCTGCAGAACCTGATGCTTTGTGCTCTGCAGACCATTCTACGAGCGGGAGCCCGGAAGG 
55 GAGTCGCGCGGCGCCCACGCCAGGAGGACTTTCAGAGAGGTTGACGAGTACGATTACTCCAGCCCATC 
CAGGGNCAGCAGAAGAACCCTTTGAGCACACTGGAGGAGCACACCTCTCTACGTTGACATCAAGATG 




256 



GAAAGNCACCTGGAGTACAGACTGTATCGAAGAACTTGACGAGATGACTGCGCACTNTCCCCACCTNC 
GCTCTATGAGAGATGAGCTTCCTGTCTGTATTGATATACTCAAGCGG 

>'991 108a-079.scf came from CONTIG 48 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
5 079.scf(53>531) 

GCACGAGGCCAGATACCGCCCCCGGGCCCCCATCATTGCTGTGACTCGGAATCACCAGACAGCTCGCC 
AGGCCCACCTATACCGCGGCATCTTCCCTGTGGTGTGTAAGGACCCAGTGCAGGAGGCCTGGGCTGAG 
GACGTGGATCTCCGGGTGAACTTGGCCATGAATGTTGGAAAGGCCCGAGGCTTCTTCAAGAAGGGAG 
ACGTGGTCATTGTGCTGACCGGGGGGCGCCCTGGCTCCGGCTTCACCAACACCATGCGTGTAGTTCCT 
10 GTGCCATGATGGACTCCGAAGCCCCTCCTCCAGCCCCTGTCCCACCCCTCTTCCCCAACCATCCGTTAG 
GCCAGCATTGCTTGTAGTGCTCACTTGGGGCTGTAATGGGGCCTGTGGGGCGGGACACCAGGAAAAAA 
GAGAAAACCTTCTGGAAACCGGCGGTTTTAAACTTTGCTGGGCCGGGTAGCTACACCTGG 
ACG 

15 >'991 108a-080.scf came from CONTIG 49 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
080.scf*(53>448) 

GCACGAGGGGAAGCGAGGCCGGAGCTGCGGGCGCTTTTTCTGCCCGCGGTGTCTCAGATTCATTCTTA 
AGGAACTGAGAACTTAATCTTCCAAAATGTGCAAAAAGACCATCTTATGCCCCACCTCCCACCCCAGC 
TCCTGCAACACAAATGCCCAGCACACCAAGGTTTGTGGGATACAATCCATACAGTCATCTCGCCTACA 
20 ACAACTACAGGCTGGGAGGGAACCCGGGCACCAACAGCO^GGTCACGGCGTCCTCTGTTATCACGATT 
TCAAAAACCCCCAAGCCACCAGATAAGCCGCTGATGCCCTACATGAGTACAGCAGAAAGGNCTGGAC 
^ CAAATAAAGGCTTCCACCCTGACTANAGTGTGGGAAATGGGGAGATATTGGGGGNAT 

CP >*991 108a-082.scf came from CONTIG 50 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

25 082.scf '(53>377) 

M GCACGAGGGTTTGCACTCAGGTCCACGTGGCTCTGAGAAGGGTTCAGGCATCCGAGCTGTGGGGAGCC 

fll CTGGGTGAAGCTGGTTGTCCAGCGGTTCAGCCTCCTTGGAGGAAGCCCTCTGCCCGCCCACTCCAGAG 

u CGTGAGAGTGTGGGGGCGTGCCCAGGGAAGGTGCCTGGGAGGACGCAGTGACCACGCTCCCCTGGCA 

£ CCACGCAGAAGTGGACGAGAAGCCCAGCCCACACCCCANGCCTCCTGGCTGTGCCCTGCGGCTGCTGC 

hj 30 ATTTGCTTTTAATTCTCAACACTGGAAAATACTGACTTTGGGTTGGGCGGGG 

L, >'991 108a-083.scf came from CONTIG 51 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

5? 083,scf'(21>581) 

y 3 TTCTAGGTGGATCCCCCGGTGGTGGGGGTTGTGATGTGACATCTGTTTTTTATACCCTGTCGTGGGCAT 
O 35 TCGCGGTGGACGCCACACGCCCGCTGATGGCCGACATGAGGATAGACCAGGGCCGTAACCCTGCCTA 
Cn AGTCCACACCTCTACCTTGCGTTTTATGTAGTrCTTTGCATTCTTTGTGGTGG 
O ATTGTGCTTTCATTTGGTTGGGGATGCCTGATC 

U GCTTGAATTCCCGTCATTGGTTGCCCCTTCCCGCCGGGCGTAATGGCCTGGCGGGGGGGCGTGTATGTG 
GCCAAATGATACACCGACCGAATGGCCGCCACGGGCTCATGTCCGCAGGAGGCCTTGTGGTGATATAT 
40 CTAACCCCCCGGGCTCTCTGGGATGAAAACCTATTTTGCCCTTCAACACTCCCGGGGGGCTAAATGTTT 
GGGCCTTTCGGTGTTCTCACCCACAGGGATGGCTACCCTTCACTGGTCAATATTCATTGTGTACACTGC 
CTCGTTTGCGC 

>'991 108a-084.scf came from CONTIG 52 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
45 084,scf(53>540) 

GCACGAGGGTTTGGCCCAGACCCAACCATGATCCGAGCCAACTGCCTGGTCCAGACCACAGAGTGGA 
GTGCCTGTTCCAAGACCTGCGGAATGGGCATCTCCACCCGGGTTACCAATGANCACGCATTCTGCAGG 
CTGGAGAAGCAGAGCCGCCTCTGCATGGTCAGGCCTTGCGAAGCTGACCTGGAGGAGAACATTAAGA 
AAGCAAAAAGTGCATCCGGACCCCCAAAATCTCCAAGCCTATTCAGTTTGAGCTTTCTGGCTGCACCA 
50 GCATGAAGACATACCGAGCTAAATTCTCGGGAGGTGGCACAGACGGCGGGGCTGCACCCCCCACAGA 
ACCACCACCTTNCCGTGGAGTCAAGTGTCCTGTGNNGAGGTCATGAAGAAGAGATGATGTTCATCAGA 
CCTGTGCCTGCCTTACACTGCCCCGGGACATGACATCTCGGTCCTGTTCTACAGAGATGTATGAGACAT 
GGCTAAGCCGAACA 

55 >'991 108a-085.scf came from CONTIG 53 at offset 0; n E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
085.scf'(47>641) 
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CCGCCCCCTGCTCCGGCAGCCCCCACTCTGGACTCTCCCTCCTGGCTTCAGCCTTACCGGAGCCAGGGN 

GATCCTGCCCGGAAAAGGGAGCTCTGATGTCCCCTAGGAGAGGGAAGCTGGAGCCCACCCCCAGACA 

GCTCCTCCTCCCTTTCTGGCTGGCCCACCTGGCCGGCCCTGAGGCCTCACTGTAACCACAAGACCTTGT 

CTCTTCGCCTTATTCTTCTCACTGCCTCCTTGGGTCCCTGGCTCCTGCGAGGCTCTGTGGAGCTGGCTCC 

AGCAGCCACTTCCCTGCTTCCTCCTGCCTCTCTCCTGGCAACTGGAGATGCCAGAATCACTGCCGCCTG 

GGCTGGTAGCCGGGGCTGGCCCTCCCCCTTCTGCCTGCTGGGGAAAGAAAGGCTAAGCTGGGTGGACT 

GGCCCTGCTGAGCTCCTCCCTGTCTGGGTGCAGGGAGCACCCAGATGACAGCACCCTGTTCTGTCATCT 

CCCTTCTACGCCTTCACCTTGGCACTTCCCAGTGAA 

CGCCATCTTGGTCCGCCTTCCCNATGTACTGCCCCCCAGCGCCCT 



>*991 108a-086.scf came from CONTIG 54 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
086.scf , (48>535) 

GTGAGAAAGGAGCCCCTGGTGCTGACGGACCTGCTGGAGCTCCTGGCACTCCTGGACCTCAAGGTATT 
GCTGGACAGCGTGGTGTGGTCGGCCTGCCTGGTCAGAGAGGAGAAAGAGGCTTCCCTGGTCTTCCTGG 

15 CCCCTCTGGTGAACCCGGCAAACAAGGTCCTTCTGGAGCAAGTGGTGAACGTGGCCCCCCTGGTCCCA 
TGGGCCCCCCTGGATTGGCTGGACCCCCTGGCGAGTCTGGACGTGAGGGAGCTCCTGGTGCTGAAGGA 
TCCCCTGGACGAGATGGTTCTCCTGGCGCCAAGGGTGACCGTGGTGAGACCGGCCCTGCTGGACCTCC 
TGGTGCTCCTGGCGCTCCCGGTGCCCCCGCCCTGTCGGACCTGCCGGCAGACGGNGATCGTGGTGAGA 
CCGGTCTGCTGGTCTGCTGTCCCATGGCCGCGTGTGCCCGGGGCCCGCTGACCCCAGCCCCGGGGGAC 

20 AGGGAGACAGCA 

^ >'991 108a-087.scf came from CONTIG 55 at offset 0; "E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

^ 087.scf'(48>579) 

!? CGAGTACACACGGGCTCCACATCCTCAGAGTCAGCCAGCCGCGGGTCCGGAGGGCCAGTTGTACTGCC 
U3 25 TTTTTATATAAGGAACTTGGGCATTCGCGGATGTAGGCGGNGGGATGGAGTCCTGCAACCAGTCCCCC 
M ACGGATACCGGNGGTGACTGTGTATTATATTTGACCTAAATCTTTAGTGGGTAACATTTTATGCAG^ 
01 GAATGAATAAAAATATTTTCCTGTTGTTTA 

U CCGAGGCCTCTGCCACACTCCAGAAATACTTGTGTGGGCTGTTTAAAAAAAAAAAAGCTGTGTGTCTG 
If TTCACTTATTTCTCTAAATTATCTCATTGCCTGGCATCAATCTTTCTCATATAGTT 
y 30 GTACACANAAATGAAACAGATGGGAAGGAGACCAGAAAAAAAANTGATAATAAGAAAATGATGTTT 
GGCTCCATGTTTACATTTTTTTATAAAAAGTGCAGAAGGAAAAA 

^ >'991 108a-089.scf came from CONTIG 56 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 

089.scf'(55>589) 

? J 35 GCACGAGGCCCTGGCTCTGCTGGTTCTCCCGGCAAAGATGGATCTCAATGGTCTCCCAGGCCCCATCG 
CP GTCCCCCTGGGCCTCGAGGGTCGCACTGGTGGATGCTGGTCCTGCTGGTCCTCCCGGCCCTCCTGGACC 
O CCCTGGTCCCCCNAGTCCTCCCAGCGGCGGCTACGACTTGAGCTTCCTGCCCCACCACCTCAAAGAAG 
M GCTCACGATGGTGGCCGCTACTACCGGGCTGATGATGCCAATGGGTCCCGTGACCGTGACCTCGGAGT 
GGACACCACCCTCAAGAGCTGAGCCAGCAGATACGAGACATCCGNAGCCCTGAAGCAGCCGCAAGAA 
40 CCCGCCCGCACTGCCGTGACTCAGAAGGCCACTCTGATGGAAGAGCGAGAATATGGATTGACCCACCA 
AGGTGCACCGGATGCATAAGTCTCTGCACATGGAACGNGGACTGGTTACCCACTCACCACGGGCCAAA 
AATGGATATACAGACCCAAGAAAAGACGCGGACGGGAAGAGACGCGATCCATGAGTGGG 

>'991 108a-092.scf came from CONTIG 57 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
45 092.scf'(56>279) 

CACGAGGCAGGGCTCTATACCCCTCACATTGCCTGCTTACCTTCATACTTGCCCGTAAGCTTGTCCTGC 
TGCCTGCCTGTCCTGCACACTGAGGAGTTCTGCAGACACACATGAGGGTCCTGAGATACTTCATTTCTC 
CCTTTGCGCTGACACGATAGGGCGCTTGATCTGATCCATCTACTGGTATTACCTTGTGCTGATGATGAG 
AGATGCGTCGGGAAGAA 

50 

>'991 108a-094.scf came from CONTIG 58 at offset 0; "E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
094.scf'(50>650) 

CGCGAGCCCCAGGACCTGTGTGCAGTAGCCGCGCATCCCGAGCCGGACCACGTCGGAGTTCCTCTGGA 
CCCAGACATCAAAGCCATGTCGAAGCACCACAGCGACGCCGGGACGGCCTTCATTCAGACTCAGCAG 
55 CTGCACGCAGCCATGGCCGACACATTCCTGGAGCACATGTGCCGCCTGGACATCGACTCACCGCCCAT 
TACGGCCCGAAACACCGGCATCATCTGTACCATCGGCCCAGCTTCACGAGCAGTGAAGACATTGAAGG 
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AGATGATTAAGTCTGGATGAATGTGGCTTCGTTTGAACTCTCTCATGGAACCACGAGTACACGCANAA 
CCATCAGATGTACGTGAAGCACGAGAGCTTGTTTCAATCATTCTCTATCGCCGGGCAGTGCCCTGGCA 
CTAAAGACTGAGATCGACTGGCTATCAGGGAGCGCACGTGAGTGGACTGAAAGGAGCCACTAAATAC 
CTGGCATGCTACTGTAAAGGAAAAAAATCTGGGTGACTACAAAATTGCGGGGGAGGGGGGAGATAGG 
5 AGATGCTTTTTTGTGGAACAAGGCGACTCGGGGAGAGGGAGGGCCCTGCAAAAAGGGAAC 

>'991 108a-096.scf came from CONTIG 59 at offset 0;"E:\SEQUENCE\export\EST_db\991 108a\991 108a- 
096.scf(55>568) 

GCACGAGGCTCACGGCCTCTTGCTCACCCATGATATGGTCCCGTTTTCCTCTTGCCGCGTGCACCTCCA 
1 0 CCCATTGTCTTGGTGGCACATGGGTGG AAC ACTTGATCTGCTCGAGTCTGCCTTCAACACACATTGCAT 
CTTCAGATTTTCTACTTTTTTGTTC 

AGGTATTGGCTGCCAGGGGGTCATCCCTAAGGGGCCTGAAGATGACAAAGGGAATAACAGCACGGGA 
TGTTGGCAAAGATGCTTCTAGGCTAGAGATCAGNGGGGGGGAGAGAACTGCAGAAATCACCAACCAG 
AACTGCAGATACGAATCTATGGGCAGGGCTGTGACTGACAGAAGAAACGAGCTGTGGTTGAAGTACA 
1 5 TAACTCTCACAATACCAGTCTTCCCATCTCC 

ACTTCAAACCAGGCCATCGCCCTGGATCCCAACCC 

>'991 1 15a2-001 .scf came from CONTIG 1 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 115a2- 
001.scf"(77>766) 

20 TAATTCGTGCACGAGGGCTGTACTTTATTCCTCATAGTTCCCACACAGCGCCCCGGCCAGTAAGTATGT 
TCCGGGAAAGGCCTGTGGAGGAAGGCCAGATATTCAATTGCAAATGTGGGGCAGCCCACAAGGGTGG 
GGCCCAAGAAAGATTTGAAGGCCACGAGAGAAAGAAAAGCCAAGGATGAACCAGACTTTTGATCGGT 
TACAAAAGTCATGTAAGGGCAAGGGAAAATGGAGGAACAAGACTAATTCAAGATTGGAAGTTTAAAG 
AAACTTTCAAAAGGGCAAGCTTCTCCTTGAAAGGCTTCTTCCCCAAGAAAGCCCCTTGCTTGCTAAGG 
J 25 GGGGCAGCCTGCAAGTAGCTGCTTGCTGGCTGCTGGCCAAGGTTCCCAGCAAAAAAAGATCACCACTG 
SI AAGGTAAAGAAGGCTCCAGCCCAGAAGGCCTCCTGGCCACAAAGCTGCAGGCCAGAAGGCAGCACCT 
fp CCrCCTAAAACTCAAAAGGGGCCAAAAGCTTCTTCCCAAAAGCCACCTGCTCAAAGCATTGGGAAGAA 
^ AGCATGAGGCATAAGAGGTTTTTAAATAAAATAAAGTTTTTTTGACTGGTGGAAAATT 
4; AAAAGGGGGCCGGACCCAATGCCCTTTAGGAGGGATTAATTAACGGCGGGTTTTAACGGGGATGGAA 
?.a 30 AACCGGGGACCCAC 



o 



>'991 1 15a2-004.scf came from CONTIG 2 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

004. scf'(76>690) 

CTTCATCCTGGACCATGGCAAAGACGGAAAGATCTTTGTCTGGAAAGGCAGGCAGGCCAACACCGAG 
35 GAGAGGAAGGCCGCCCTCAAAACAGCGTCCGACTTCATCTCCAAGATGGACTACCCCAGGCAGACCC 
AGGTCTCTGTCCTGCCCGAGGGCGGCGAGACCCCGCTGTTCAAACAGTTCTTCAAGAACTGGCGGGAC 
CCAGACCAGNACGGACGGCCCGGGCCTGAGCTATCTCTCCAGCCACATTGCCAACGTGGAGCGCGTGC 
CCTTCGACGCGGCCACCCTGCACACCTCCACTGCCATGGCTGCCCAGCACGGCATGGATGATGACGGC 
AGAAGGCAGAGCAGATCTGGAGATAGAAGTTCCGACAAAGGCCCGGGGACCCGCCAGTACGGACGTC 
40 TACGGTGGGACAGCTACATATTTTGTCACTACCCCACGGGGGCTCAGGACAGATAATTACATGCAGGC 
GCCATCCACCAGATGAGGGCTGCCGGCCATCGACGTTATTGACAAGAGTGGAGAATCCCGGCAACGG 
GGGCCAGGAAGACCCCTCACCTTGACGTTGGGAAACCATAAATTAGGGGGCCCCCCGGGGGGAAAGC 
CCCCCCCC 

45 >'991 1 15a2-005.scf came from CONTIG 3 at offset 0; "E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

005. scf(76>582) 

CAAGAAGGGGAATGCCGAGGGAAGCAGTGATGAGGAAGGGAAGTTAGTCATTGACGAGCCAACCAA 
GGAGAAGAATGAGAAGGGAGCGCTGAAGAGGAGAGCGGGAGACCTACTGGAGGACTCCCCCAAACG 
CCCCAAGGAAGCAGAAGACCTTGAAGGGGAGGAGAAAGAGGGGGCCACCTTGGAGGGTGAGAGGCC 
50 CCTTCCAGTGGAGGCGGAGAAGAACAGTACCCCGTCTGAGCCCGGCTCTGGCCGCGGGCCTCCTCAGG 
AGGAAGAAGAGGAGGAAGAAGAGGAAGAGGCTGCCAAGGAAGACGCCGAGGCCCCGGCCTGAGAGT 
CACGAGAGCCTGTAGCCACCAAGTTTCAAGAGGAGCCCCTGCCCCGTTCCTGCTGTGTCTGGGGCTAC 
TGGGAAACTGGCCTGGCCTCCAACTGGGAACCCTTCCCCACCCAACCACTCTTCTTTTCCACTCTCCCC 
TTTGACTACACCTGAAATGACCCCGAGGGCAGCACGGG 

55 
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>*991 1 15a2-006.scf came from CONTIG 4 at offset 0; H E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

006. scf*(76>588) 

CATCCTCTTCCTCTCTGTCTCACGTGTGCTCTTTTTCTTTCTAC 

ACTCAACATTGATTTCTGCATTTCTTGCTAATGCACCTTTAGAAGATACTAGTCTTGGGACAGGA 
5 TTTGGCCTCATTCCTTTACCACCCCT 

CTTTCAGTATTAGTGATATCATCTGTCACTGTAGGTCATACAATCCTTTTTTAAAGTAC 
TTTTATTGTTCCCTTTTTTTTCCTGCCTTCTTCT 

GCAGNGCCCCTAGCCCAGAGCCCATGGCTTTGATCCCTCCATCCCCTTGTCTTTGCTGACCTTGGGAAT 
CITAGTGCATCGCTGGTATTATATGACACTTTCTGGGGAGTGCCCTAATTGCTAAATCAAACTGG 
10 TGGGCAANCAGCGGCTTAAGAAGAA 

>'991 1 15a2-007.scf came from CONTIG 5 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

007. scf'(76>592) 

CTGTGGTTAAGCGAGAGAAGCGTTGGTCAACTGCCACTCGAATCACGGAGACAGGAAGTCCCTGCCAT 
15 GCCTCACATCGACAACGACGTCAAACTGGATTTCAAGGATGTCCTGTTGAGGCCCAAACGCAGTACCC 
TTAAGTCTCGAAGTGAGGTGGATCTCACAAGATCCTTTGCCTTTTCGAACT 

GGATCCCCATTATTGCTGCCAATATGGATACTGTGGGCACCTTTGAGATGGCCAAGGTCCTCTGTAGTT 
TCTCCCTCTTCACTGCTGTCCATAAACACTACAGCCTCGAGCAGNGGAAAGAGTTTGCCAGCCAGATC 
CTGACTGTCTTGAGCATCTGGCTGCCAGCTCAGGCACAGGCTCTTTCGACTTTGAGCAGCTGGACAGAT 
20 CCTGAACGCTATTCCCCAGNGGAGAATGTATGGCGGGAGCGGGCCAAAGGCTACTCTGTACACTTTTG 
TATTTGTGAAGGAGTGCGGAAGCGCTTCCTGACACACC 

Q >'991 1 15a2-008.scf came from CONTIG 6 at offset 0;"E;\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

^0 008.scf(82>410) 

Cft 25 GCACGGGGGCTAGCTGATGCGCTCAAGGAGAACGACCCTTCCAGCGTGCTTCTCTTCCTCGTGGGGTT 

SI CCAAGAAGGACCTGAGTACTCCTGCTCAGTATATACTGATGGAGAAAGATGCACTCAAGGTGGCCCAA 

yl GAGATGAAGGCTGAGTATTGGGCAGGCTCATCTCTCACTGGTGAAAATGTCCAGGAGTTCTTCTTTCGT 

t& GTGGCGGCGCTGACCTTTGAGGTCAACGTGCTGGCTGAGCTGGAGAAATCGGGATCCCGGCGCATAGG 

p GGATGTTGTTCGCATCAACAGTGATGACAGCAACCTCTACCTAACTGCCCAGAAGA 

=P 

IjlI 30 

T" >*991 1 15a2-009.scf came from CONTIG 7 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

009.scf'(82>751) 

5? GCACGAGGCTGGGCCTCCTACGCCGGTGCAGGGCCAAGTCTCGGCCGACTTACAACAAGGTAGCTGTC 
ACAAGGGCGGGGTTACCCTCGGGTTCCTGTGCGGGTTCATTCCCCCCAAAAGAGTCCATGGGACCAGA 
P 35 CCACAAGGCTCTCCCAGGGGACCAAGGGGGAAGGGACCGGGATCCCAGGGTGTGGGATTGCCAAAAC 
P AACCCGGGGGATGGCTTCAAGGAACAAGCGCCCATGCCTGGAAATAACCTGGAAAATCGCCCCAAGG 
□ ACCCTGGAAAATGTACTGGGGATCAAACTATTTTCGAGAATAATAAAAATAAAAAAAGGAAA 
M= TCTTTTGGGCTTGGGCGTTTGATTGCCC^ 

GACCCCCAAAGATTGGTCTTTCCCATGGTAGCGAAGATTAAG 
40 ATTTGTTTATAAAACCCCATCAAACAAAAAAGACTTCCTTGATTTTGTGTTCTTACCCCCC 
GGGATCAAAAAGCGGATCCTTGAATTTTGCTTGGGGAAACCATC 

CCCCACCCTTGAGGGGCACAAATAAAAGCCCAACCCGGAGGAAAAAACCACAAAACCGG. 

>'991115a2-011.scf came from CONTIG 8 at offset 0;"E:\SEQUENCE\export\EST_db\99 11 15a2\991 115a2- 
45 011.scf'(83>521) 

GCACGAGGCCGTACGCTCCCTGCACTTCGGGTCTGCTTGCTCCAGCCCGCTCTGCCGCCGCCGCCGTCG 
CCGCCATGGGCCCAAGCTGACATTGCCCTGATTGGACTGGCTGTCATGGGCCAGAACTTAATTTTGAA 
CATGAATGACCATGGCTTTGTGGTCTGTGCTTTTAATAGGACAGTCTCCAAAGTTGATGACTT 
CAACGAGGGCGAAGGGACCAAGGGCTTGGTGCTCACTCCTTGGAGGAAAGGCGGCCAAGCTGAAAAA 
50 ACCACGCGGGATCATCCTCCTTGGGAAGGCGGGAGGCCGTGGATGATTATTGAGAAATGGTACCTTGC 
TAGAATTGGTGATATATTATGATGGAGAAATTTGAATACGGATACAGAAAGGGGGGAGACTCAGAAA 
AGGAATTGTTGGGGGGGGAAGTAGGGGGAAG 

>'991 1 15a2-015.scf came from CONTIG 9 at offset 0; 'T:\SEQUENCE\export\EST_db\99 1 1 15a2\991 1 15a2- 
55 015.scf'(75>420) 
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TTGAGTTCTTTCCTCACCATGTCTTCTCACAAGACTTTCAGGATCAAGCGATTCCTGGCCAAG 
AAGCAGAATCGTCCCATTCCTCAATGGATTCGAATGAAAACTGGCAATAAAATCAGGTACAACTCCAA 
GAGAAGACATTGGAGAAGAACCAAGCTGGGTCTATAAGAAGCAAGCTGGGTCTATGAGAAGTGGTCT 
TAACATGTAGACCACTTTTTTAAGCAGCCAGATCACAATC 
5 ATGATGTTATTTCCTCACTATCAGTCTGAG 

AAAAAACTCGAGGGGGGGCCCGGAACCCAANTCGCCTATAGTGAGTCGGATTACAATTCACTGGCCG 
GCGGTTTACACGCGCGGGACTGGGAAAACCCTGGCGTTACCCACTTATNGCCCTGCAACACATCCCCC 
TTTGCCGCTGGGGNATAGGGAAAAGCCGCACCGACGCCCTCCCACAGTTGGCACCCGAAGGGGAAGG 
GAAATGTAGCGTTATATTTGTTATATTCGGTAATTTTGTTAATAA^ 
10 AACCTTTAAAAAAAAAAACGGAAGGTGGGGGGTCCGTGGGACAAAACCTTTAAAAAGGGCTCCGCCG 
GGGAA 

>*991 1 15a2-050.scf came from CONTIG 9 at offset 326; M E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
050.scf'(82>801) 

15 ACAAAACTGGAGCTCCACCGCGGCGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
CGGCACGAGGAAAGGGATTCTATCCTAATAACAGGTCTCTTCTCCCACCTTAACGGCGCCTCCCCTCA 
GCACCCACCTGTCCCCTCTCCGCAGTTTGCATATAGGAACGTGGGCCATCCTGCCGTTGCGTGTACTTG 
CGGGCTCAAACCACCTTCGTGGGGAACCCATTGTATTGCCAGGGGCTGAAGCAAAGTAGCCCCTCCCT 
TTCCTCCACTGATGCCCAACAAGAACCTCCCTCCAGTCTCAGTCACTCTTGTTTTCTATGGAAGGGAAA 

20 AGGTTTGGTCTACCTAACAAGTAGGCATTGCGAATGGGCCAGTATATTCCAGTCCTTTAGGCAAAAGG 
AAAATGCATTCTACCTTCTCCTGCCCCCTCCTTCCTTTTAAACAAAAAA 

CAAAGTAATGGGTCCATTCAGAAGGTGGAGAAGCATCATCCGTTGGTTAGCTATTGAGGTTAGGACCA 
G CTGACCCTCCCGGGGAAGGATGCAATGATTTGTGACAGTCCTCAGAAAATTTGATATGCAGATGAGGC 

CD 25 CGGGCGGTGGCTCCCACCAACCTTTTTTTCTTTTGGGTTT^ 

SJ TTTCAAACCCTTTCTTACTTTTTTT^ 

U >'991 1 15a2-016.scf came from CONTIG 10 at offset 0; n E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

"p 016.scf'(76>673) 

rfl 30 TAAGAAGATGCCTGCACACAAGACTAAAAGTTCAGTGATCTTATGCCCAGATGGACAGTCCCAGGCCC 

w GGTGGTTCTACCTGCTGCAAGCTGCCCACTGGAAAGTATGGCTGCTGCCCGATGCCCAATGCCATTTGC 

L TGCTCCGACCACCTGCACTGCTGCCCCCAGAACACTGTGTGTGACCTGACCCAGAGTAAGTGCCTCTCC 

y AAGGAGAACGCTACGGACCTCCTCACCAAGCTGCCCGCACACACAGTGCAGGATGTCAAGTGCGACA 

CP TGGAGGTGAGCTGCCCAGACGACTACACCTGCTGCCGCCTACAGTCCGGGGCCTGGGGCTGCTGCCCT 

Q 35 TTTGTGCAGGCCGTGGGCTTGGAGGACCATGTGCACTGCTGGCCGTCCGGTTTAGGTGTGACACAGAG 

£fl ATGGTGGGTGTGAGCAGGGGACCCGCCAGTGCCGGGATGAAGAAGCCCCACCACCTCACCCGCGGAC 

□ CTCGAAGCGCGGGGGGGAGCCCCTGGATAACGCACAGTGTCTTTTTCCTACTGTGCGATTAAGCGGGA 

il GGGCCTGTGCCTGTCCAAGTGCTGCTGTCGACCCCCCTGTGCCAAGGCTACGGG 

40 >'991 1 15a2-018.scf came from CONTIG 1 1 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

018. scf , (82>549) 

GCACGAGCTGGGTCGGCAGCGGCAAGACTGTTTGGCCGCCTCTACAAGGTCCCGGCCATGTTCAGCTC 
CAGTGCCAAGATTGTCAAGCCCAACGGCGAGAAGCCGGACGAGTTCGAGTCGGGGATCTCCCAGGCC 
CTGCTGGAGCTGGAGATGAACTCGGACCTCAAGGCGCAGCTGCGGGAGCTGAACATCACGGCCGCCA 
45 AGGAGATCGAAGTTGGCGGTGGCCGGAAAGCTATTATTATCTTCGTCCCCGTCCCGCAGCTGAAGTCT 
TTCCAGAAAATCCAGTGCGCCTGGGCGCGAGCTGGAGAAGAAGTTTAGGGGAGCACGTCGTTTTATTG 
CCCAGAGTATAATCTGGCTAAACCACTCGAAAAACCCGACGAAAATAACAAAACGTCCCAGACCGCA 
CTTGACGCTGGCACCACCCCTTTGTAGATTGGTTTCCAGGAAATGGGGAAAAGATCGGGGAGT 

50 >*991 1 15a2-019.scf came from CONTIG 12 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

019. scf'(77>614) 

GACAGTTCATAGTGGTGAGAAACCTTACAAATGTGATGAATGCGGCAAGGCCTTTCCTATAAAGTCAA 
CCCTTTCACAGCATCAGACAATTCATACTGGTGAGAAACCTTACAAATGTGATGAGTGTGGCAAGGCC 
TTTCGTTTAAAGGCAGTCCTTTTAAAGCA 
55 CGAGTGTGGCAAGGCCTTTCGTGTAAAGTCAACCGTTTTAAGTCATCAGGCAGTTCATACTGGTGAGA 
AACCTTACAAATGTGATGAGTGGGGAAGAGTCTTCCGTAAAAAACCACAGCTTCCACGTCACTGCAGA 
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ATTCATACTGGAGAGAACCTTTTATATC 

ACATCGAGATACTATAGAAAAACTTCAATGTTTGAGGGGGAAAATCTTTATCAGGCACACACT^ 
AATAAAAATCCATACTATAAAAAATATGGAGTGGATTAAANAAATTTAATTCAAGTGAAA 



5 >'991 1 15a2-021 .scf came from CONTIG 13 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
021.scf , (76>670) 

TTCCCAGGTGCTGCTGGCCGAGTCGGTCCCCCCGGCCCCTCTGGAAATGCTGGACCCCCTGGCCCTCCT 

GGCCCTGCTGGCAAAGAAGGCAGCAAAGGCCCCCGCGGTGAGACTGGCCCCGCTGGGCGTCCCGGTG 

AAGTCGGTCCCCCTGGTCCCCCTGGCCCCGCTGGTGAGAAAGGAGCCCCTGGTGCTGACGGACCTGCT 

10 GGAGCTCCTGGCACTCCTGGACCTCAAGGTATTGCTGGACAGCGTGGTGTGGTCGGCCTGCCTGGTCA 
GAGAGGAGAAAAGAGCTTCCCTGGTCTTCCTGGCCCCTCTGGTGAACCCCGCAAACAAGTTCCTTCTG 
GAGCAAGTGGTGAACGTGGCCCCCCTGTTCCCATGGCCCCCCTGGATTGGGTGGACCCCCTGGCGAGT 
CTGGACGTGAGGGAGCTCCTGGTGCTGAAAGATCCCCTGGACGAAATGGTTCTCCTGCCGCAAGGGTG 
ACCGGGGGGAGAACGGCCCTGCTGGACTCCTGTGCTCTGGCGCTCCCGCGCCCCCGCCCTGTGGGACT 

15 GCCGGCAAGACGGGGATGGGGGAGAACGCCCTGTGGTCTGTGTCCCATTGC 



>'991 1 15a2-084.scf came from CONTIG 13 at offset 380;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
084.scf*(78>522) 

CCTGGATTGGCTGGACCCCCTGGCGAGTCTGGACGTGAGGGAGCTCCTGGTGCTGAAGGATCCCCTGG 
20 ACGAGATGGTTCTCCTGGCGCCAAGGGTGACCGTGGTGAGACCGGCCCTGCTGGACCTCCTGGTGCTC 

CTGGCGCTCCCGGTGCCCCCGGCCCTGTCGGACCTGCCGGNCAGAGCGGTGATCGTGGTGAGACCGGT 
„ CCTGCTGGTCCTGCTGGTCCCATTGGCCCCGTTGGTGCCCGTGGCCCCGCTGGACCCCAAGGCCCCCCG 
^ GGGGACAAGGGTGAGAACAGCGAACAGGGCGACAGAGGCATTAAGGGTCACCGGGGCTTCTCTGGTC 
^ TCCAGGGCCCCCCGCCCCTCCCGGCTTCCTGTGAGCAAGCCTTTCGGAGCTCTGTCCTGCTGGCCCGCG 
to 25 GCCCCCCTGGCTTTGTGTTTTCCCGAAAAATGACTC 

m >*991 1 15a2-056.scf came from CONTIG 13 at offset 499; "E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

H 056,scf'(76>528) 

3 g TGGACCTCCTGGTGCTCCTGGCGNCTCCCGGTGCCCCCGGCCCTGTCGGACCTGCCGGCAAGAGCGGT 
|)j 30 GGATCGTGGTGGAGACCGGTCCTGCTTGGTCCTGCTGGTCCCATTGGCCCCGTTGGTGCCCGTGGCCCC 
^ GCTGGACCCCAAGGCCCCCGTGGTGACAAGGGTGAGACAGGCGAACAGGGCGACAGAGGCATTAAGG 
GTCACCGTGGCTTTTCTGGTCTCCAGGGTCCCCCCGGCCCTCCCGGCTCTCCTGGTGAGCAAGGGTCCT 
™: TCCCGAGCCTCTGGTCCTGCTGTTCCCCGCGGTCCCCCTGGCTCTGCTGGTTCTCCCGGCAAAGATGGA 
y CTCAATGGTCTCCCAAGCCCCATCGNTCCCCCTGGGCCTGAGTCGCACTGGTGATGCTGTTCCTGCTGG 
y 35 TCCTCCCGCCCTCCTGGACCCCCTGGGCCCCAGNCCCTCCAG 
01 

O >'991 1 15a2-085.scf came from CONTIG 13 at offset 5 80; "E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

H 085.scf'(83>661) 

GCACGAGGGCTGGTCCTGCTGGTCCCATTGGCCCCGTTGGTGCCCGTGGCCCCGCTGGACCCCAAGGC 
40 CCCCGTGGTGACAAGGGTGAGACAGGCGAACAGGGCGACAGAGGCATTAAGGGTCACCGTGGCTTCT 
CTGGTCTCCAGGGTCCCCCCGGCCCTCCCGGCTCTCCTGGTGAGCAAGGTCCTTCCGGAGCCTCTGGTC 
CTGCTGGTCCCCGCGGTCCCCCTGGCTCTGCTGGTTCTCCCGGCAAAGATGGACTCAATGGTCTCCCAG 
GCCCCATCGGTCCCCCTGGGCCCTCGAGGTCGCATTGGTGATGCTGGTCCTGCTGGTCCTCCCGGCCCT 
CCTGGACCCCCGGCCCCCCAGTCCCTCCCAGCGGCGGCTACGACTGAGCTCCTGCCCCACCACCTCAA 
45 GAAAAGCTCAGATGGTGGCCGCTATACGGCTGATGATGCCAAGGGCCGGGCACGGGACCTAAGGGGA 
ACCACCCTAAACCTGACCACAAAAGAAACACCGAACCCGAGGCACCGCAAACCCGCCCCCCCGCCGG 
ACTAAAAGCCCTTTTCGGAAAGAAAAATGATTGCC 



>'991 1 15a2-090.scf came from CONTIG 13 at offset 624; "E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
50 090.scf'(84>340) 

GCACGAGGCTTGGACCCCAAGGCCCCCGTGGTGACAAGGGTGAGACAGGCGAACAGGGCGACAGAG 
GCATTAAGGGTCACCGTGGGCTTCTCTGGTCTCCAGGNGTCCCCCCGGCCCTCCCGGCTCTCCTGGTGA 
GCAAGGTCCTTTCCGAGCCTTTGGTCCTGCTTGTCCCCGCGGTCCCCCTGGCTCTGCTTGTTCTTCCGGC 
AAAGATGGACTCAATGGTCTTCCAGGCCCCATCGGTCCCCCTGGGCTTGGAG 
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>'991 1 15a2-022.scf came from CONTIG 14 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

022. scf'(83>568) 

GCACGAGGGCCCAGAACGTGCTGTCGAAGGCGGACGTGATCCAGGCCACCGGAGACGCCATCTGCAT 
CTTCCGGGAGCTGCAGTGTCTGACGCCCCGAGGCCGCTACGACATCCGCATCTACCCCACCTTCCTGCA 
5 CCTGCACGGGAAGACCTTCGACTACAAGATCCCCTACACCACGGTGCTGCGGCTCTTCCTGCTGCCCC 
ACAAGGACCAGCGCCAGATGTTCTTTGTGATCAGCCTGGACCCCCCCATCAAGCAGGGTCAGACTCGC 
TACCACTTTCTCATCCTGCTCTTTCTCCAGGACGAGGACATCTCCCTGACGCTCAACATGAACGAGGAG 
GAGGTGGGAGAAGGCTTTGAGGGCGGGTCACCAAGACATGTCAGGATCCCTCTCGAGAGGGCAGCCG 
GTCATGAAAGGCTGGTGACCGCAGATCAGGGCCCGCCATTTTCAAGGCACTGGGGGCCAGGCATCACT 
10 GTCCACAGGC 

>'991 1 15a2-023.scf came from CONTIG 15 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 1 5a2\991 1 15a2- 

023, scf'(82>608) 

GCACGAGCGCTGGGCCGCCGCCATGTCTCTAGTAATCCCTGAGAAGTTCCAGCACATCTTGCGAGTAC 
15 TCAACACCAACATCGATGGGCGGCGGAAAATTGCCTTTGCCATCACTGCAATTAAGGGTGTGGGGCGA 
AGATATGCTCATGTGGTGGTGAGGAAAGCAGACATCGACCTCACCAAGAGGGCCGGGGAGCTCACCG 
AGGATGAGGTGGAACGTGTGATCACCATTATGCAGAATCCACGCCAATACAAGATCCCAGACTGGTTC 
TTAAACAGACAGAAGGACGTGAAGGACGGGAAATACAGCCAGGTCCTGGCCAACGGTCTAGACAACA 
AACTCCGTGAAGACCTGCAGCGCCTGAAGAAGATTGGGCCCACAGGGGCTGCGCCACTTCTGGGACTC 
20 CGGTCCGAGCCAGCCACCAAGACACAGCCGCCGGGGCGCACTGGGGGGGCCAGAAGAAAATGGTGGC 
TTGGTTATAAATATTATAAGTAAAAAAAAAAAAAATGAGGGGGCCCCACCATTC 

O >'991 1 15a2-024.scf came from CONTIG 16 at offset 0; M E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

y3 024.scf'(76>606) 

03 25 CGGCGGCGAGATGTCCGGAGGATCAGCTAGGAGCCTGGGCAAGGGAAGCGCCCCCCCGGGGCCCGTC 
\j CCCGAGGGGCCTGATCCGTGTCTACAGCATGAGGTTCTGCCCGTATGCCCAGAGGACTCGCCTGGTCC 
m TGACGGCCAAGGGTATCCGGCATGAAGTCATCAACATCAACCTGAAAAATAAGCCTGAGTGGTTTTTC 
7\ AAGAAGAATCCCTCAGGCCTGGTGCCGGTTCTGGAAACCAGTCAGGGTCAATTGATCTGTGAATCTGC 
^ CATCACTTGTGAGTACCTGGATGAAGCATATCCAGNGAAGAAGCTGTTGCCAGGCGACCCCTATGAGA 

30 AAGCTTGCCAAAAGAGGTCTTGGAGTCCTTTTCTA^ 
w AATAAGAAGATGCTCTGGCTAAAGAAAAATGATAAAGAATACCAACTAAGNAGGTCTGATGAAAGAA 
3 AAAACTTCTTGTGGCATTTTTTTTTTATGATACTATTGCCCTGGTC 

CP >'991 1 15a2-025.scf came from CONTIG 17 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

O 35 025.scf'(77>511) 

Cfl CGCCGGGGGGCCATGGGACGGNGGCCGCTGATGGGAAGGGGCCGCGTGTGTTTTTGCAGAAGTCAGC 
Q GGTTTCGGGGACCCAAAAGATGGGAGGGAAGAAACCTGGNGGCGGNGTCTTCTTATCCCGGGCCCAG 
i2 TCNCCCCCACGGTGGTNCGCGGCGGGCTTCGAGTGTCTTTTGTACCACAAAGAGGGTCTTAGCTCTTGG 
T AGGGTGGGGCGAGGGGGAGGCTCGCGGCCGCGCTGGGACTGGCAAGGGTGGGATCCCGTCTGGGGCA 
40 GAGTGTGTGGAGGCGTGGGCCCCCCGTGGGGCAGAGGGAGAAGCCCCCCCCTGTAGCCTGGGCGGCC 

CGCAGCCITTTCrGCCTTGGATACCCGCACAACAGATCCCCACTTTGCTGTGCGGGGCGACGCGGCCC 

GGCCCACGGCAGACCTGGGTGGCAACAGCT 

>'991 1 15a2-026.scf came from CONTIG 18 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
45 O26.scf'(83>640) 

GCACGAGGTTTTTTTTTAAAAAACAAATAAAAGGTTTATTCATAAGCAGGAATGCTGTCCAGAATACA 
TACAGTGCAAACTCTCCTTGTCCTTGGGATCAACACAAGCCCACAAGCCAGGAAAATTGTTATCAGTT 
AGGTCAAATGGACTCCCCCCAGCACTTGGGCCCTAGCCTGGCCAAGGCCCCCTTCCTTGGCAGAGAAG 
GTTCTITTTCTGTTTGGGTTCACACAACCAAACCCAAAATGGAAGCTGAGATTAGAGCAGCACAAGCT 
50 TTATTCATTGGTCAGAGAATGGAGAAGTGGGAACTTATTAACCGTTGATAAACAAACTTCTCGCCTTA 
ATGTGGAGCCAGATTTGCTGTTAAGAGCATGNGGGAAAGAGTGCGAGAATGGGGGGGAGCAAAGCTC 
TCGTTTCTGGGAAGAGCAGGGTTTCCITAATGAGNGCCAClUU'I'l'lGCCrrrriNTCAGGATTCTGTCAC 
GAACAGAGNNANCATTATACTATGAGAGTTAGTCATCACCGTAGCTGTCGATTTGGACCCAGATGACA 
GCAGCTCCGTCTC 

55 
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>'991 1 15a2-027.scf came from CONTIG 19 at offset 0;''E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

027. scf'(76>628) 

CTATTCTCAACCAACCATAAAGATATTGGTACCCTTTATCTACTATT^ 

GGAACAGCTCTAAGCCTTCTAATTCGCGCTGAATTAGGCCAACCCGGAACTCTGCTCGGAGACGACCA 
5 AATCTACAACGTAGTTGTAACCGCACACGCATTTGTAATAATCTTCTTCATAGTAATACCAATC 
TGGAGGATTCGGTAACTGACTTGTTCCCCTAAT^ 

TAATATAAGCTTCTGACTCCTCCCTCCCTCATTCCTACTACTCCTCGCATCCTCTATAGTTGAAGCTGGG 
GCAGGAACAGGCTGAACCGTGTACCCCTCCCTANCAGGCAACCTAGCCCATGCAGGAGCTTCAGTAGA 
TCTAACCATTTTCTCTTACACTTTACAGAGTTTCTCATTT^ 
10 ATAAGCCCCCGCATGGACATACCAAAACCTTGTGTTGATCGTATATTACGCGTACTATACACCTCGTCC 
T 

>'991 1 15a2-043.scf came from CONTIG 19 at offset 4; M E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
043.scf*(73>538) 

15 TCTCAACCAACCATAAAGATATTGGTACCCTTTATCTACTATTTGGTGCTTGGGCCGGTATAGTAGA 
ACAGCTCTATAGCCTTCTAATTTTGCGCCTGAATTAAGCCCAACCCGGAACTCTGCTTCGGGAA^ 
CCAATTCTACAACGTGAATTGTTAAC^ 
CATTAATTGGAGGATTTGGGTAACTGACTTGT^^ 

CAATAAATAATATTAACTTTTGACTCCTCCCTCCCTCTTTCCTACTACTCCTGCCTTCCr 
20 CTGGGGCCAGAACAGGTGAACGCGTACCCCTCCCTTACAGGCAACCTACCCTTGCAGGAACTTTATAG 
ATTTAACCTTTTTTTTTCT 

>'991 1 15a2-028.scf came from CONTIG 20 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

028. scf(82>595) 

25 GCACGAGGTTAAGTTAAATATAATTGAGATAAGAGTT^ 

TTAGGAAATCTACTTAAAAAAAGTCTCTCCAGATTTTGGCAAC^ 
GGGGAGTCACTGTCTGAATTGCTAATTGCTA^ 

AACTAAATATGTTTGGGTTTGTTAGAAACATATGACACCACACTGAGGACAGAAGTTATTCGATGAG 
TGACGTGTGTTTCTGAAGACTGTAGAAAC^ 
30 CCITGCTTCTGTTTTGCTGGAGATCAGG 

TTTGNGACCCATGGACGTACCCCCCAGGCTCTCTGCCATANATTCTCAGGCAGAAACTGAAGGGTGCC 
GTTCCTTTGCGGGGACTCCCCCCCAGGTCCACAG 



>'991 1 15a2-030.scf came from CONTIG 21 at offset 0; M E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
Q 35 030.scf'(76>661) 

Cfl TTTGGAGATACATGGAAGCTTTACTGGACAGGGTGGAGGGGCTGCCAGCGGGGGGCGGGGGGCAATG 
O CAGGCAGGGCAGGGGTTGTGGCTCTTGACCTGGAGACCCCGGCACGTGGCCGCTCCCAGCACTGACGG 
U, CGCCTTCCCTGGGAGCTTGCGGCTTCTCTGGAGGGCGTCCCTTCACCAACCAACAGCCAGAGTTCCTCT 
CCTCCTGGAACTGTGGGGGGCAGTGAGTGCCATGTTGGAGGGCGAGGTCGGAGGGCCCCGCAGCAAG 
40 AGCTGCCAGGGTTTCGGNGCGAAGGCAGGCGTGAGAAGCAGCTTCTTTCGCAAGGTCGGNTTCGGGG 
GGCGGNGGGCGGATCTGGCCGGGTTCTCCCCTGGGGCGGCGGACGGGGAAAGCAGACCTGCTGCTGN 
CTTGCCCNTGCTCCTGGAAAGAGAAGAGAGCCTATGCGCCGAGCCTCGTCCACAGCACTTCTTGTATT 
CCGTGTCCGCGGCCCAAACTGTACCTCTCCCAACGGGTGCTTTGACGTAAACAAATTTGGGCCTCCTTT 
GTTTCCAAAACCGTTGTTATGTTCGCCCCATATCTTGAGGCGGA 

45 

>'991 1 15a2-031.scf came from CONTIG 22 at offset 0;" E:\SEQUENCE\export\EST_db\9 91 1 15a2\991 1 15a2- 
031.scf'(82>699) 

GCACGAGGGCGGGCGCTTTTTCTGCCCGCGGTGTCTCAGATTC^ 

CTTCCAAAATGTCAAAAAGACCATCTTATGCCCCACCTCCCACCCCAGCTCCTGCAACACAAATGCCC 
50 AGCACACCAGGGTTTGTGGGATACAATCCATACAGTCATCTCGCCTACAACAACTACAGGCTGGGAGG 
GAACCCGGGCACCAACAGCCGGGTCACGGCGTCCTCTGGTATCACGATTCCAAAACCCCCAAAGCCAC 
CAGATAAGCCGCTGATGCCCTACATGAGGTACAGCAGAAAGGGCTGGGACCAAATAAAGGCTTCCAA 
CCCTGACCTAAAGTTGTGGGNAGATTGCCAAGATATTGTGGGATGTGCGAGATCTCACTGATGAAAAA 
AAAAAATATTTAACGAAAACCAGCAAAAAGATGATACNATGATCTATGAGGCCTACATAATCCCCCG 
55 CACCTGCTACTAAAGCAAAGAGCGCAGAGCGCTTTAAGAAAAAAAGAAGAAACGCGGCTGAGAAGA 
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GACCTACTGAATCACCGCTGAACCAAA^ 
CCAGAACCT 

>*991 1 15a2-032.scf came from CONTIG 23 at offset 0; "E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
5 032.scf'(83>484) 

GCACGAGGCAGTCCCTAATTGAGGAACTAAGATCCTACAAACTGTGGGGTGAGGCCTAAGAAAAAAA 
AGAAAAAAAAATGGGTGGTCAAGGAGGGCCCTTTCTGAGGGAGTGACATTTACGCAGAGATGTGAAC 
AAAGTGAGGGlU44"rCCTGGGGAAACACTTGCCAGGCACAAGTGTGATCATGCTTAACATGTTCGCTA 
GCAAGGACTGTAGGGGAATATTTATGAGGAACGCATGTGCCACAAGAACAGAGATCCTGTTCACCTAT 
10 AATGCCTTGAGCAGACCTGGCATGTACCCTCAACAATACTTGTTGAATGAATGGATGGGCAGATAGAT 
GGATTTTAATGAATGAGCAATAATGATACATTCTCCCAATAACCTGGAGCCAGAAGAGAGGAGA 

>'991 1 15a2-033.scf came from CONTIG 24 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
033.scf'(76>595) 

15 CTCACCTGCCACCTATGGGCCACCTGAAGCAGTGCCACGGCCAGGAGGAAGCTGGCAGGCGCAAATT 
GTGGTCAGCCCCTGCTGGGCTGCTGCGGGGGGACAGGTCCTCGCCTCTGCTGAGTCCGCTGAAAGCCC 
CAGACTCCCTGCCCCAGGGGACTCCACTGGCAGCCAGCCTCTCTGCAGCCTCCCTAACACCCTTATGTG 
TCTCAAAAGAGGGGAAGTGCCCTCTGTTCAATGCCCCCAGCCATGCCCAGAGCTCAAGCCAAGCTCCT 
GCAGGGACTGGCGTGCCCTCCCCAGGCCCCACGTGCATGGACGCTTCCTTAGTGCGTGCCCGCTCCTTG 

20 CTGAAGGCTACAGAGAAGAGGGGNCCTAATCAGGCCTGGTGAATGCCTGCCCCTGGAAGCCGCCAGG 
CTGCAGAGTTCCAGAGACTCTGGGACTTTGAGAGAAGNTTTCAAACCCAGCCTACAGGGACGACGCCC 
_ CACTCCTTGCTGGCCCGGCTCACCCTCCCAGGAGGGGGCTCCGG 

*0 >'991 1 15a2-034.scf came from CONTIG 25 at offset 0; M E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

25 034.scf '(75>554) 

%J TGGACGCACTCGGGAATTGTAGAAGGACGAGGCTCAGCTCTTGCCAGGCCGACTTGAGACATGTCTGA 
Ql CACAAGCGAGAGTGGTACGGGTCCAACCCGCTTTCAGGCTGAAGCTTCAGAAGAGGACCCTGGCTTGA 
U AGATGCAGACCGGACTGACAGGGACCCAGAACTTAAAGGCCTCAGAAACACCGAAAGGCTCAAAGAC 
jz ACCAGAGGGCTCAAAGGCCACGAAGATCTCAAATGCTGCAGGCGTCTCAAAGGCCACTGAAGCTCAG 
J"H 30 GAGGTATCTGCCACTCAGGCTTCACCTACCACTAAACTGACCGATACCCAGTTTCTAGCAACCAAAAG 
AAGAGTCTGGCAGTTGACACCAAATGCAGCATACTGACCCTTAGGCTGTGAAATGCCTGGTTATGAAA 
L. CCAAAAGGTAGTTTGGGTTGATACCAAGGTCATACAAAACCCTGGAAATGAATTTACTGCTTTAGC^ 
y TGGCGA 

O 35 >'991 1 15a2-035.scf came from CONTIG 26 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
51 035.scf'(82>672) 

Q GCACGAGGAGAGAACTGCCACAGGGGATTTGCACGGGTAAGTGCTATATATGTGAGGTACCTACATG 
{*£ GCTGAATAAAACCAATTGTATGAAATCATTTAT^ 

AGGAGAGATTGCTCGCTGTAAGCAGCTCATCTGCGATCCCAGCTATGTGAAAGATCGAGAAGAATAA 
40 GTGGGCCAGGTGATCAGAGTCATCTGTATTCTCAGCCACCCCCATCAAAACACCAATGACGCCCACTC 
CTGCCAGATCATTATTCCACAGACCCAAGTCAACCGGAAGTCAGATATCTACGTCTGCATGATCTCCTC 
TGCACACATGTGGCCGAACAGGCAGAACATCGCCATTGCCACACAAAGGNGGAACCAAGAGGCCGAA 
AGGAAACAAACAACCTGGGCTTTTGGACCAATGAACAGAATTCGTAGATCAGGACCTCCTGACCAAA 
GATGGGAAAAAAGCAAACTTTTTCGCACTTAAGCACATCCTTTAAACACTGGAGACATAGA^ 
45 GAAGAGGACCGGNTGCTGGAAAGAAGAAAAAGAAAAAGGGAAAAAAAGAC 

>'991 1 15a2-036.scf came from CONTIG 27 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
036.scf'(83>509) 

GCACGAGGGCCAAGCCCTCCTCCAGGGGATCTTCCCAATCCAGGGATCAAACCAGGTCTCCTGCATTG 
50 CAGGCGTTTTCTTTACTGGCTGAGCAGGTGGGAGAAAATAAACACAAAGATTACTGAATGGCCACATA 
GGCTAAGAAATGAAATAGGTGTAGTGGGGCGGAGCGGGGCATAAAAATACACGGTGCCCGGGTTTTG 
GTCACTTAGTGGAGGTGCAACGGGCAGTCACTGGGCAAGATCCTGGGGTCACAGCGGGAAAGCGGGG 
TCCCTGCTCTCACTGACTCACGTTCTAAGGGGGGCGGGGCGGGGGGCGGGGAGGGCAGGCTGGAGGA 
GAGAGTTTGGGGGACCAAAACAAGCACGGGCCAGGGCTGGCAGGATGCCTGCGAAAACGGCGGGGT 
55 GCACACCGAGCTGGGGCCAGATCG 
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>'991 1 15a2-037.scf came from CONTIG 28 at offset 0; M E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

037. scf'(236>332) 

AACAAACCAATCATTTACAACGCTTTATCCCATTGTTGTCTCGTCAGAAAAGTGAAACG^ 
AAAATTCAATATTATAGGAGCTGGAGAAG 

5 

>'991115a2-038.scf came from CONTIG 29 at offset 0;"E:\SEQUENCE\export\EST_db\991115a2\991 11 5a2- 

038. scf'(75>544) 

CGGTGCTGTCCGGCGGGGACCACCATGTACCCCGGCATCGCGGACAGGATGCAGAAAGAGATCACTG 
GCCTGGCACCCAACACAATGAAGATTAAGATCATCGCGCCCCCTGAGCGCAAGTACTCCGTGTGGGAT 
10 TGGCGGGTCCATTCTGGCCTCGCTGGCCACCTTTCAGCAGATGTGGATCAGCAAGCAGAAGTACGATG 
AGTCCGGCCCCTCCATTGTTCACCGCAAAAGCTTT^^ 

TTGACAAAACCTAACTTGCGCAGAAAACGAGATGAGATTGGATGTGTTTATTGl"rril 

TTTGTTTTTTTTTTTTTGGTGCTTGTAI^ 

AGATTCCCAAATTTTAAGGGGGCGGGACTGATTGAAT 

15 

>'991 1 15a2-039.scf came from CONTIG 30 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

039. scf'(76>691) 

GCACGAGGTCGAGTTTITrTTTTTTTT^ 

GGGACACAGCCATAAGAGAGGGAAGCACACAGGACTGCAAACTAAAACCCAATAGCCAGCAAGGGC 
20 CCTTTGGGCCAGGAACACTGCCTCCTGGGGTCCTCACAATCTCCCACCAACAGACACACAAGACTGGG 
CATCCAGGGAGGGGGGAGTGGGCTCTGGGGCCCACAGAGTGAGAGGATATATGATGCCTCATTATGA 
GAGACAGGGAGGGGAGGAAAATGGGAGAGAGCCCGCCACTGCCTAAAACACCCCCTCCTCTCAGACC 
y AAAACCAGATGGAGGACGAACCACCTATATATTGAAACAGCTGTGGCTCTCATATTATTTGTTGCCAC 
:g TGAAAAGAGCGTGCTNTGGGGGGATTTCCTTTTTTCCCCCACGCCCTTATTGGTCCA 
to 25 AGGCATTCATCTCCTTCGGCAGGGTTACTTATATATTTTTTTATTGGGGGGCCAGCAA 
SS CGCGCCGGCCTCCACCTCCCGACATTTATTGTATGAAAATGA 
Dl CACGA 

Li 

V >'991 1 15a2-040.scf came from CONTIG 31 at offset 0; "E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15 a2- 

iTi 30 040.scf '(77>650) 

GAAAAATCCCCAAACCCCCCTAAAACTGTAATCTTATGGGTGATACAGTAGCAGGACTTAGAGGAGCT 
TGTCTCAGTTAGAATAACCTGTGTTCTCTATAGTATACTGCTATAAGCTGTTGTTGAGTTACTAAGTTGT 
Jz 3 GTCTGACTCTGCAACCCCCGGGGACTGCAGCATGCCAGCCTTCCCTGTATTCACTGTCTCTGGGAGGCT 
^ GCTCAAACTCATGTTCATCCAACTATCCCATCCTCTGTAGGAATTATATATTATAGAATGGAATTATAT 
& 35 ATATCACATTGAAAAGTTTCAATATGTAGGTATTTAAACTATATTAGTACTTATATATAT^ 
JH CCTTACTAAAATTCTGTAGATTTTTAAGATA 

O GGGGGGCTTTCTTGGAGATTACANGTACATTATATTTTAGTGAGAAGACATAAAAAAG 
jU ATTTTCCAACTGTTACAAGGGATTTCTTTTCCTT^ 
GATCTTGGAGGAGGCCAAAGGG 

40 

>'991 1 15a2-041.scf came from CONTIG 32 at offset 0; "E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
041.scf'(75>587) 

CCGCTGGGAGCGCAGAGCGGCTGTGGGACGCGGAACTGCAAGAGTGCCGCCTGGCCTCGCTCCTTCCG 
TGTTTGCTTCTCTGCGGAGATGCCCAGCCGGGTGAGCGACCCGAGGACGGCGCTGGGCCCGTCCCTGC 

45 TGAGAGCTCGACCCTGCACAAGGAAGAGCTCAGCAGCAAGATTAAAGAACAAAAAGTTGTTGTGGAT 
GAACTTTCTAACCTGAAGAATACAGGAAAGTGTATAGGCAGCAACAGAACAGCAACATATTCm 
GCAGACCGACAGAAAGCTTTCTGAAAGCAAAAACATTGATGAGCTGAGGAAGAATATAAGAATATAA 
ACTCANAGAGAACAAATCAATAAAAGCCAACTGATTTACATACATGTGTGCATTGTGGCAGTAGCTTT 
CTGTGAGATTTACAGAATTGAAGAGATTACTGGTATCTTAACGAGGGCCGATGTAGAAAAGTGTAGTT 

50 ATGTACTACAGTTATTTTGCCTGCCTACTATAGTGTGCT 

>'991 1 15a2-044.scf came from CONTIG 33 at offset 0; "E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
044.scf*(82>635) 

GCACGAGGCAGAAGCTTCCCGCAGAGCGGGGCTTGCAGCTTCTTCACAAAATAATTGATGGCATTTGT 
55 GGCCGAACTTATCCTCTCTACCAAGATTATCACAGTC 

GAAGACATTACCACCTTTTTCAAAGCTGTAGTTGGTAAAAATTTATCTGATGA 
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GTTGAATCAGGTGAATTCATCTCATC 

TCAAGAAGACTCTGTTGGGAGAAAATAGTGATATTTCCTCTGCACGACTACGGGATTTTG 
ATAAAGCTTGCCTTTCTATGACAGATTGCTTCATTACAATGCACTTTTAACC 

AATGGGAAGGAAGCCTATCTGTTGAAGAGAAAGAGAACGCACAGCTATTAATCCTGGAGCGCTATAG 
5 GGGGCTGCGCTAAAAACGAAAGAGATACACATTCAATTCACGGCACGAGCCAGAAGAACAGGTCCGA 
AACGATGCCA 

>'991 1 15a2-046.scf came from CONTIG 34 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
' 046.scf'(83>697) 

10 GCACGAGGCTTTTGAAGATTCTTCGTTGTCAAGCCGCCAAATGGAGAGTGCGATCGCAGAAGGGGTGC 
TTCTCGTTTCAGTGCTTCTTCGGGCGGAGGAGGAAGTAGGGGTGCACCTCAGCACTATCCCAAGACTG 
CTGGCAACAGCGAGGTCCTGGGGAAAACCCCAGGGCAAAACGCTCAGAAATGGATTCCTGCACGAAG 
CACTAGACGAGATGACAACTCCGCAGCAAACAACTCCGCAAGTGAAAAAGAACGACATGATGCAATC 
TTCAGGAAAGTAAGAGCATATTAAACAAGCTTACTCCTGAGAAGTTTGACAAGCTATGCCTGAGCT 

15 TCATGTGGGTGTAGAGTCTAAACTCATCTTAAGGGGGCATACTGCTGATTGGGGACAAGCCCTAAAGA 
GCAAAGATAGCTACTTATGCTAACTATGCTGGATGGCAGAGAGCACAAACTTTGAGGCCAAAACAAA 
GGCAACAGAAAAAACAAACCACATCAACCCCCTAATCCAA 

CTATAAAAGGAAAACCCCCCCTGAGAGAGAAGAACATGCAAAAAAAGGGGAAAAAACTGGAATGAA 
GTGGCTTTC 

20 

>'991 1 15a2-048.scf came from CONTIG 35 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
^ 048.scf'(77>568) 

U TGTGTCGTCTTGGAGGTGACTCGGCGTGATTGAATTTGCGGCATCTTCGCATTCACTCACAGGTCAAAA 
W TGCAGATCTTCGTGAAAACCCTGACCGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATC 
CB 25 GAGAACGTGAAGGCCAAGATCCAGGATAAGGAAGGCATTCCCCCTGACCAGCAGAGGCTCATCTTTG 
Si CCGGCAAGCAGCTGGAAGATGCCGCACTCTTTCTGATTACAACATCCAAAAAGAGTCGACCCTGCACC 
S\ TGGTCCTCCGTCTGAGGGTGGGATGCAGATTTTTNGTGAGACCCTGACCGGCAAGACCATCACCCTGG 
fT:i AGTGAGCCCAGNGACACCATCGAAACGAGAAAGCCAAGATCCANGATAAGAAGCATTCCCCCCGACC 
1p ACAGAGCTCATCTTGCCGGCAGCAGCTGGAGATGACGCCTCTTTCTGATACACATACAAAAGATCGAC 
yj 30 CTGCCCTGCTCTCCGCT 

^ >'991 1 15a2-049.scf came from CONTIG 36 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

049.scf'(77>656) 

*fj CAGCTGTGCATCGACATGTTCTCAGTGTCCTGGGTAAGACCAAAGAAGCTGCCAAGATCCTCTCCAAT 
Q 35 AATCCCAGCAAGGGACTGGCCATGGGGATTGCCAAAGCCTGGGAGCTCTACGGCTCAGCCAATGCTCA 
Cfl GGTGCTACTGATTGCTCAAGAGAAGGAAAGGAACATATTTGACCAGCGTGCCATAGAGAATGAGCTA 
C3 CTGGCCAGGAATATCCATGTAATCCGACGAAGGTTCGAAGATGTCTCTGAAAAGGGGTCTCTAGACCA 
H AGACCGAAGACTATTTATGGACGGCCAAGAGATTGCTGTGGTTTACTTCCGGGATGGCTACATNGCCA 

GCCATTACAGCCTACAGAACTGGGAAGCACGCCTGCTCCGGGAGAGTCATGTGCTGTCAAGGCCCCGA 
40 TTTGCCCCCAACTGGCCGGGACAAAAAGNGCAAGCAGACTGACAGATGGGCGGCTGGAACCTTCTCC 

CAGCACCTGAGCTGGGCCCCTCCCGCCACCTTGTGCCTTATACTAACTGGTGAGAAGGACAGCTTCAC 

CAGCCTGTGTCCATGTTGGTTAAGCTAAAAGGGGAGGA>'99 1 1 1 5a2-05 1 .scf came from CONTIG 37 at 

offset 0; M E:\SEQUENCE\export\EST_db\99 1 1 1 5a2\99 1 1 1 5a2-05 1 .scf *(83>429) 

GCACGGGGTCGCCTCTCTGAGTTATCCAGTTCCATCCTTGTCGCTGCGGCGACACCCGCATTCTCCGTC 
45 GCCATGACTGAACAGATGACCCTTCGTGGCACCCTCAAGGGCCACAACGGCTGGGTGACCCAGATCGC 
TACCACTCCCCAGTTCCCGGACATGATATTGTCCGCCTCTCGAGATAAGACCATCATTATGTGGAAGCT 
GACCAGAGATGAGACCAACTATGGTATCCCACAGCGTGCTCTTCGGNGTCACTCCCACTTTGTTAGTG 
ATGTGGTCATTTCCTCAGATGGCCAATTTGCCCTCTCAAGCTCCTGGGATGGAACCCTTCGCCTTTGGG 
ATCT 

50 

>'991 1 15a2-052.scf came from CONTIG 38 at offset 0; "E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
052.scf'(77>560) 

TGGTGCTGCTGGACGGACTGGGTCCCCCTGGACCCTCTGGTATCTCTGGCCCCCCTGGCCCCCCTGGTC 
CTGCTGGTAAAGAAGGGCTTCGTGGGCCTCGTGGTGACCAAGGTCCAGTTGGTCGAAGTGGAGAGAC 
55 AGGTGCCTCTGGCCCTCCTGGCTTTGTTGGTGAGAAGGGTCCCTCTGGAGAGCCTGGTACTGCTGGGCC 
TCCTGGAACCCCAGGTCCACAAGGCCTTCTTGGTGCTCCTGGTTTTCTGGGTCTCCCNAGCTCTATAGG 
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TGAGCGTGGTCTACCAAGTGTCGCTGGATCTGTGGGTGAACCTGGCCCCCTCGGCATCCGCAGCCCAC 
CTGGGGCCCGCGGTCCCCCTGGTAAGTTCGGTAATCTGGCGTCATGGTGCTCCTGGTGAAGCGGNCGT 
GACGCAACCTGGGATGACGGCCCCCAGCCGCGATGGCAACCCGACACAAGGGAGCGGGNTACCCGCA 
CGCAGTC 

5 

>'991 1 15a2-058.scf came from CONTIG 40 at offset 0; "E:\SEQUENCE\export\EST_db\9 91 1 15a2\991 1 15a2- 

058. scf'(68>547) 

CGGTGCTGCCTTGAATATTCTGGCACGATGGAGCAAGTTCGGTGAGCGCCGGCGGCGCCCAAATTTTA 
AGAAACATATCTAGGTCCGCGGTGGCTTGCATGTCTTCTGGTGGGTGCTTAGCCCGGAGGGCCGGGAA 
10 TCCAGATATGGGGCCGCCGGGTCTTCAGATACTGAATGAAGAATGCTGAAACTATGTGAAACATGAAA 
CACCGTATCACGATCTTTTTTCATCTTGCTTTTTATATTGTATAAC 

TGGATATCAGGGTCATAGTCAATATCCTTGTTCCACACACCTTTTACCTCGCTCACCCTTT^ 

AATATCCCACCTCGATCAACCACTAACTCTTCTTAGGTTTCTTCAAAAAATCTATTCCATATCCG 

GGGGTCCGTGTACTACTTTCAGTATTTCAATTTTAGGTCCAAACTCCTACACAAGGCCCCCATC 

15 

>*991 1 15a2-059.scf came from CONTIG 41 at offset 0; H E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

059. scf'(83>633) 

GCACGAGGATTATAACTAGGCTCAAACATATCTTTATTAATCAAAGGAGGAATCATTATAATCAACAC 

ATTTTTCCCAACAAGAAATAAGTTTATTTATTCCTATAGCATAAAAACCCA 
20 ACTCTTANAAAGCATTTTCTGCCTCCTGCTGGGTGTGGAAGCATTTTCTCTGCAAGAA 

GCTTGAAGAAGGGGGAGNTGGTNTGGGCAGAGGNCAGGGGAATATGGNGGATGAGGGCAAACTTTGT 
n AGCCCTATTCATTCAACTTTTGAAGTATTAA 
"% ATGGCCCCTTCGTTGACCAATTCAGCTGTAGGCATTGCAG 

ACTCTCCATGTAAGGTTTATCAGATTAAAAAACATAAGAATAGACAGACACAAACACCAAAAGACG 
rJ 25 GAGTTTTTTGTCAGNTGGTTTGGAGGGTT 
^ TTGC 

m 

M= >'991 1 15a2-060.scf came from CONTIG 42 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

«p 060.scf'(82>480) 

hj 30 GCACGAGGTGATGGTGCAATACTCTTAGCTGCCATAGAACTGAATTGTGGTGCAGCTTGGGAGTGGGC 

7 AGTCTATGCATACGACCCAAGGCCTGCAAGCAGTTGGTTTGGGAGCTGACTTGATTCAAGTCGGTGAG 

p AAAGAACACAGGCTTCATCTCTGCCCTCACCTTCTGCTCGCCAAGAGCAGCCCTCAGCGTTAGAACCG 

^ TTACAGAGGTATTAAAACATGCAGATGGCTACCTACGCCCTGTAGTCCTATAAACTGGGTTCTGTTGA 

^1 GGTCACTCTGTGCCTTAAAGTTAGTCAGTTGGGACCTAATCTAAAAAAAAATAGATAG'riTTUTT"lT"rA 

35 ANAGAAAGATTTTGGTGCTTTTGTTACTAGAGA 

O >'991 1 15a2-062.scf came from CONTIG 43 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 1 5a2\991 1 15a2- 

H 5 062.scf'(83>591) 

GCACGAGGCTGGACAGCTGCATCCCCACGCTGGGCCTTCCCCCCTGGGAATCCAGGTGCTGGGAGCCT 
40 TCCCTGGGGTTCCTTGCTCCCCTGGGCAACTTGTAGAATGATGATGGGCCTGTGACACAACCACACATT 
GCAGGTGCTGTCACCTTTAAATAGTGAGTTCTTCT 

TCAGATATCATTTGATTAATTACATAAGAATGACATCTTTTTGACCTGAATGTGGT 
TGGGCTACAGGGGGTTAAAAATGGTTTTACAGATATCATTTACTCTTTTTGCA 

TGGATAGAAAAATGAAAGATAGAGCTCTTGTCCTGGACCACTGCCAGGATTGGTGATTTTGAAGCACC 
45 TCCTGCCCCAACCCCTTGCGCTGGGGAAGAGAAATTAACACAAAGAAGATTTAAATCAGAACCCANA 
GGAGAAAGCCGATGGGAAAGAAAAGCGGC 

>*991 1 15a2-066.scf came from CONTIG 44 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
066.scf'(76>490) 

50 CATGGGAGTTGACATCCGCCACAACAAGGACCGAAAGGTTCGACGCAAGGAGCCCAAGAGCCAGGAC 
ATTTACCTGAGGCTGTTGGTCAAGCTGTATAGGTTCCTGGCCAGACGAACCAACTCCACCTTCAATCAG 
GTTGTCCTCAAGAGATTGTTCATGAGCCGCACCAACAGGCCACCGCTCTCTTTTCCCGGATGATCCGGA 
AGATGAAGCTTCCTGGCCGGGAGGGCAAAACAGCTGTGGTCGTGGGGACTATAACCGATGATGTTCGT 
GTCCAGGGAGTGCCCCAACTGAAGTGTGTGCTTTGCGAGTGAGCAGCCGCGCCCGGAGTCGCATCCTC 

55 AGGCCGGGGCCAGATCCTCACCTTCGACCAGCTGGCCCTGACTCCCCCAGGCTGGGCACTGTCTCTCTC 
TGTCC 
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% 



*%fcf 

x--s. 



>'991 1 15a2-068.scf came from CONTIG 45 at offset 0; H E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
068.scf'(83>551) 

GCACGAGGGTTTTTTTTTTTTTT^^ 
5 CTGTAGTTATTAAAAAGGACTCAAATTTTAC^ 

GGGAAACAGCATCTTGATACATAAAAGTGTTGTTA^^ 
TTTTAGACTAAATTCTTTCAAACAAAAACAAAAAGCAACCTGTACA^ 
CTGTACACTTGGCCTGGATACAATGTTAAAATTTTCAAAGTTTGAGTCAGAGAGGCA 
AGACATTTTTAGTAAAACATTTTACCATTTATCCAACTATGCAT^ 
1 0 ATTATATTAACACTGTTTTTTACTC 

>*991 1 15a2-095.scf came from CONTIG 45 at offset 0; M E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
095.scf'(83>123) 

GCACGAGGGrrrii"rri"i"ri"ri'i"i"i"n'n"ri"rrricTTGCA 

15 

>'991 1 15a2-070.scf came from CONTIG 46 at offset 0; "E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
070.scf , (84>573) 

GCACGAGGGGAGGCCCAGGCCTGCTGGACTTGGGAGTTTCCAGTGTTTCCCCTAGCGCCTGCGTTGGG 
GGCGGGCTTAAAGACATTGTAATTAGTTGTCGACATGTTGCGCTTGGTGAGCTGGAACATCAATGGGA 

20 TACGGAGCCCCTTGCAAGGGGTGAGATGCGAGGAGCCCAGCAGCTGCAGCGCCATGGCTATGGGGCG 
CATTTTGGACAAGCTGGATGCAGACATCGTCTGTCTTCAGGAGACCAAAGTGACCAGGGATGTGCTGA 
CAGAGCCCCTGGCTATCATTGAGGGCTACAACTCCTATTTCAGCTTCAGCCGTAACCGCAGTGGCTATT 
CTGGTGTAGCCACTTTTTGTAAGGACAGTGCTACCCCAGTGGCTGCTGAAGAAGCCTGAGTGGCCTGC 
TTTCCATCATATGGGGAGGGGGTGTTATGGAAAATGAAGACTTACCAAGAGAACTTGAGCTTGATAGG 

25 AGGGCGGCCCTCTA 



M >*991 1 15a2-071.scf came from CONTIG 47 at offset 0; M E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

± 071.scf'(77>427) 

£ CGGGCTACAGGCTCGAGGATGGCGAGTGTACAGATGTGGACGAGTGTGAGCTGGGCACGCACAACTG 

7l 30 CCAGCGGGCGCCGTGTGCCACAACACCAAGGGCTCCTTTTACTGCCAGGCTCGGCAGCGCTGCCTGGA 
AGGCTTCCTGCAGGACCCCGAGGGCAACTGCGTGGACATCAATGAGTGCACATCTCTCTCCGAGCCGT 

* GTCGGCCCGGCTTCAGCTGCATCAACACGGTGGGCTCCTACACGTGCCAGCGGAATCCGGGGATCTGT 

i GGGCGCGGCTACCACGCCAGCCAGGACGGGACCAAGTGTGTGGACGTGAACGAGTGGAGACGGGTGT 

: GCACCGCTGNCGC 



^ 35 

m 



>'991 1 15a2-072.scf came from CONTIG 48 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
072.scf'(84>559) 

GCACGAGGGAGTGTCTTTATCGCTGTGGAATCTCCATGCAGGTTCTCGGGGTGCCGGGCGAGTCTATTT 
CCGGGCCCGCGCTCGGCCCCGGCCCGGCGACCTGTTCCAGCCTCTGCCCGGGGTCTGCGGGGCGGGAA 
40 CGCCATGCCGTGGGCTCTATTCCGAGGCCGAATCTGGTAGCCCAAAGATCAAGAAACCTACTTTTATG 
GATGAGGAAGTCCCAAGCATACTCATCAAGATGACAGGCTTGGATTTACT 

AGTACAAGAAACGAAACCACCAACTACAAGCTATGACCCAGCACAGTGGAAAGAAGCTACAGACAGC 
GATTGAGCAGCTAAGTNAGATTAAAAATGCACCAAGTTGGAAGACGACACCATAATGATGTGTAGTG 
AGATAGATTTGGAGGACCGAACAGCAAATGTGTTATGATATATGACGATACAATGGAGGTTTATGTGG 
45 A 

>'991 1 15a2-074.scf came from CONTIG 49 at offset 0; "E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
074.scf'(83>452) 

GCACGAGGGCCATCTTTGCATTGTTCCCGTCTCCGGCTTCCCTGATCGCCGCAGCCACCTCCGCCGCGC 
50 GCCATCTCCGCCGCCGCGGGCTCCGGCAGCTTTACCGCCAGAGTCCTCGAACTCCCGCTTTTCTTCTCA 
GTCCTTTGCATCGGATCACCGGAGTGCCCCATCATGTCAGACGCGGCCGTGGACACCAGCTCCGAGAT 
CACCACCAAGGACTTAAAGGAGAAGAAGGAAAGTGTGGAGGAGGCGGAGAATGGGAGAGAGGCACC 
TGCAAATGGGAATGCTAATGAGGAAAATGGGGAGCAGGAGGCAGACAATGAGGTAGACGAAGAAAA 
AGAGAAGTGGTGAGTAGAGAGAGAGGATAAAG 

55 
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>*991 1 15a2-075.scf came from CONTIG 50 at offset 0; H E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

075. scf'(77>568) 

GGACGTTCGGCTTGTGAGCGGGAACTTCTCGGTCGCGCACAGAGAAAGAACGATTTAAAAATGGGTG 
ATGTTGAGAAGGGCAAGAAGATTTTTGTTCAGAAGTGTGCCCAGTGCCATACTGTGGAAAAGGGAGG 
5 CAAGCACAAGACTGGGCCAAACCTCCATGGTCTGTTTGGACGAAAGACAGGTCAGGCTCCTGGATTCT 
CTTACACAGATGCCAATAAGAACAAAGGTATCACCTGGGGAGAGGAGACGCTGATGGAGTACTTGGA 
GAATCCCAAGAAGTACATCCCTGGGACAAAGATGATCTTTGCTGGCTTTAGAGAAAGGAGAGAGGAA 
GACTGATAGCTTTCTCAAAAAATACCAAGAGTATAGGTGGCC 

ATGATTTTATGTGTACATATTTATTGACTATATATATATCANATATGACGCTGAGGATAll"l"l"riGACG 
10 CCTGTTTAATAAATGTTG 

>'991 1 15a2-076.scf came from CONTIG 5 1 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

076. scf'(84>556) 

GCACGAGGAAGAATCTCTCTTTAGTTGTTTGT^ 

15 GGCAATGGTATCTGTATTCCTCAAGCAGGCCTGGTTTATTGAAAATGAAGAGCAGGAATTCATTAA^ 
GGGGTAAGGATCCAAAGGGGGTCCCTGGGTCAGCAGTGAGCCCCTATCCACGTTCAATCCATCCTCGG 
GTGTTGAGGCCTTGCACAAAGCAATCACCGTTAAGGGGGGGGGAGAAGCAACCATCTTTGAAATTCT^ 
ACTTAAAAAAACAATGCCCAACGTCAGCAGAACAAAGCGGCCTATCTGCAGAAGAAAGAAAGCCCCC 
GGAGGAATTTTGAAAAAGACCCCCTCGGCACCTTGGGGAGTTC 

20 TTGTTGCCAAAACCCCGGCCGCCTGAGGGCCTGGGACGAGAAAACCTCTGATGAAATTGGGCTCCA 

>'99 1 1 1 5a2-077.scf came from CONTIG 52 at offset 0; M E:\SEQUENCE\export\EST_db\991 1 1 5a2\99 1 1 1 5a2- 

0 077.scf'(78>624) 

GCCGATTTAACTTTACAGTAACAGAATAGACAGCACAACACAGACTCTCTCAATACAGATAAACTCAC 
CD 25 ACATACTGGAGATTATATATAATAGATATATATAAAAATTAT^ 

Si GCCTACTATACTGTATAACACGTTATTCAAAAGGGATATGCCATTTCTGAGACACGATAACAAAAAAA 

[ft AAGTTTGAGGAAATTATTTTGCTTCTATTTATAGCTCTGTCAAAA 

U AAAAAGGGGTTCACATTrGCTTAAATGCTTCATCACAGTCACATTTAATATAGTGAC 

: c AAGAAGCAGCACTGTCATCAGAGGCATGATAAACCAAATATGANATGGGAATGTTTAATTACCTAGTA 

i 30 TTGGTGGGGTAGTACTGGTGGATTTATTGTGATTG 
W GCCTTTCAATTAAAAAAAAGAGTGCTTCGTTTTTAGATGAATCTCCAAGG^ 

Q >'991 1 15a2-078.scf came from CONTIG 53 at offset 0; "E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

0 1 078.scf'(78>494) 

0 35 CTGGTGTTGGAGCCGAAAAAGCTGGTGGTTTTGCCCCATATTATGGAGATGAACCGATAGAT^ 

01 ATCAACACCGATGAGATTATGACCTCACTCAAATCAGTCAATGGACAAATAGAAAGCCTCATTAGTCC 
O TGATGGTTCCCGTAAAAACCCTGCACGGAACTGCAGGGACCTGAAATTCTGCCATCCTGAACTCCAGA 
a U GTGGAGATTATTGGGTTGATCCTAACCAAGGTTGCAAATTGGATGCTATTAAAGTCTACTGTAACATG 

GAAACTGGGGAAACGTGCCTAAGTGCCAGTCCTTTGACTATCCCACAAAAAACTGNGGGACAGATTTT 
40 GGTGCTGAGAAGAAAAGTTTGGTTTGGAGAATCCTGGGGGGT 
ACTTCCGAA 

>'991 1 15a2-079.scf came from CONTIG 54 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\9911 15a2- 
079.scf , (84>272) 
45 GCACGAGGCGAGTTTTTTTTTTTTTT^ 

TAGGAGTAGTAGGGGTAGGATGTGTAATGATATGAGTGCCTTTTCCCGTGTAAAGGATGGCGAGATAC 
TATTAATGTGGTAGGGATATTTTTCTTGTTGGGTTTTAATTA 

>'991 1 15a2-080.scf came from CONTIG 55 at offset 0; "E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
50 080.scf'(77>649) 

CTCACCATCAACCCCCAAAGCTGAAGTTCTATTTAAACTATTCCCTGAACACTATTAATATAGTTCCAT 
AAATACAAAGAGCCTTATCAGTATTAAATTTATCAAAAATCCCAATAACTCAACACAGA^ 
CTAACCAAATATTACAAACACCACTAGCTAACATAACACGCCCATACACAGACCACAGAATGAATTAC 
CTACGCAAGGGGTAATGTACATAACATTAATGTAATAAAGACATAATATGTATATAGTACATTAAATT 
55 ATATGCCCCATGCATATAAGCAAGTACATGACCTCTATAGCAGTACATAATACATATAATTATTGACT 
GTACATAGTACATTATGTCAAATTCATTCTTGATAGTATATCTATTATATATTCCTTACATTAGATCACG 
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% 



AGCTTATTACATGCCGCGNGAAACCCAGCACCGCTAGCAGGGATCCCTCTCTCGCTCGGGCCCATAAC 

GGGGGGGCGCTTCTATGATTTACAGCATTGGTCTTCT^ 

GAAATTGAGACTAGGTAATAGCTT 

5 >'991 1 15a2-082.scf came from CONTIG 56 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
082.scf*(82>671) 

GCACGAGGGATGAGTGCTAAGGGTTGATGCTGGTNGCCCCTGGGAGCCCCCGGTAAGCCAGGGCTGT 
CCCCTTGGCGCTTCATAGGAATGTCGCTGGTGATTACGAGGTGCAGCGTGTGTCTTCCAGGACCCTAA 
AGGGTGACAGAGGGGGATGCCTGGTCCCCAAAGGGTGCTGGATGGGTGGCTCNNCTGGCAAAGATTG 

10 GCGTCCGTGGTTCTGGACTGGGTCCCCATTCGGTCCCTCCTGGCGCCCCCGCTGGTGCCCCCTGGTGGA 
CAAGGGTGGAAGACTGGTTCCTTAACGGGCCCCAACCGGTCCCCACTGGTAGGCTCGTGGTGGCCCCC 
GGTTGACCCGTGGTTGAGCCCTGGTCCCCCCCGGCCCCTGGTGGCTTTCGCTTGGCCCCCCCTGGTGCT 
TGATGGCCAACCCTGGTGCTTAAAGGCGAACCTGGTGATGCTGGTGCTAAAAGAGACGCTTGTCCCCC 
CCGGCCCTGCTGGGCCCGCTTGACCCCCCGCCCCCATTGTTAAGTTGGTGCTTCCGGACCAAAGGGCTT 

1 5 GTGGC AGCGCTGTCCCCCTGTGCTTATGTTTTCC AGGGCTGTTGA 

>*991 1 15a2-086.scf came from CONTIG 57 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
086.scf"(76>860) 

TATCGTACGGACAGAGGGTTTATATCACCTTATTCCATATCCCCTCTTTGGGCTGTGGTTGATGCAGTA 
20 TCATGGATGGGGGATGGACGCCCCCAAGGTTCATTTGCCCGGTGCATCTTACCTTGGGACAGACTCCG 

GAACCAGTTGGGGAGGAAGTGTCGGTCTTTGGAGAAAGCGGAGAGGATGTTGACGTGGTTGCCTCTAT 
^ ATAAAAATGGGGTTATCAACCCAGGTGGGTGGGCCCTTTCAATAATATAAAAAGCTCAATGTGCTACG 
y GCCGGCATTTTTCCATTACTCCTGTCCCCCCCCAGTCACTCTTGGGCTTGTCTTAGACCTTATGATO 

TCCATTTGTTTTTCTTGTTGCTTGGGAGGCC^ 
03 25 CTCTTGTGGAGGTACGGCTCAAATTGGGTTGGTTGCTCGTGTATAAGCAACAAAGGGCTGAAGGGCCA 
Sj ATTTTTCTTTGGAGGGTTGGGGGCTGGTGTTTAACACCAAAGAAATTGA 
gi CCCAACGAGAATAAAAATGGGGTCCCCTTTCGCACCTTTGTTTTCTTTGG 

CL ACAATTTGGCGAGCCACAGGTCACCACCCGGGCCCGCACCTTCGTTTAGGGGGGGAACACTCCTCCTA 
s p TACTCCCTCATATATTGGTAACACATTTTCTGGGCT^ 
L Jj 30 GGGGGGCCCCCCTCCACTTTCTTGTCTCA 

>'991 1 15a2-087.scf came from CONTIG 58 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
^ 087.scf'(83>749) 

M? GCACGAGGCTACANTCGGGCCTTGCAAATACCATCCCCCCCTNGCCTGGACTCCGCAGCTGACTGTAT 

□ 35 ATTCCCCTTGCNGCCATGCGGGGACTGGGCTTATAGATACGTCCTGGGTCAACGCTGTTACGAGGAGG 
01 GGACGGAGGGACAAACAACCTCCCTGGACCGAAGAAAGCAGAAAGCCTGCGAAGTGAAAAAAGATC 

□ CCACGAGAATGAAGAAGACGCGCTGGAGGCTGGCGGACCATTCCTGTGGAAACTGCCTGGCCCCGGG 
U ACTTCGAGAAGAAACTACAACATGTTACATCTTCCCTGTGCACTGGCAGGTCGGGGCAGCTGGATCAG 

CACCCCATTGACGGGTACCTGTCTCACACCGAGCTGGCCCCACTGCGCGCCCCCCTTATCCCCATGAAA 
40 CACTGCACCCACCCGTTTTTGAGAATGTGACCGGACACGACAGACATCGCCTGGACGAGGGGCCGGCT 
GCTGGCATCAAGAAAAGACATGACAGGACCCGGATCAAAACAGCCTCCTCGAAAACAAl"ri"l"lTTTTG 
ACTCCCTCTGTTCCCAAGTTAAAGTGGAGGTTGTGGTTGCTGGGAAGGGTAAATAAAAAAAAAAT^ 
GGGTAAAAAAAATTAACAAACAAATTAATAATTAATTAGGTTTTGTCCATAAGGCCG 

45 >*991 1 15a2-091.scf came from CONTIG 59 at offset 0; "E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

091. scf'(78>508) 

CGCCGGCGTGCCCACGTCCAAAGGAAAGTCCAGGAGGAAAAAGGATTTACGAATCTCCTGCATGTCC 
AAGCCGCCGGCGCCCAGCCCCACGCTCCCCCGGAACCTGGACTCCCGGGCATTCATCACCATTGGAGA 
CAGGAACTTTGAGGTGGAGGCGGATGACCTGGTGACCATTTCAGAGCTGGGCCGAGGTGCCTATGGG 
50 GTGGTGGAGAAGGTGCGGCATGCCCAGAGTGGCACCATCATGGCCGTGAAGCGCATCCGGGCCACCG 
TGAACTCTCAGAGCAGAAGCGCCTGCTCATGGACCTAGATGTCAACATGCGCACGGTGGACTGTTTCT 
ACACCGTCACCTTCTATGGGGCCCTCTTTAAAGGGAGACGGGGGGATTTGGATGGAGCTTATGAACCG 
TCCTGGACAGTTCTATGGAGGTGCTT 

55 >'991 1 15a2-092.scf came from CONTIG 60 at offset 0;"E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 

092. scf*(84>529) 
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GCACGAGGGCACTTTATGATACTTTTTCT 

GAACGGCTCTAAGGGTTATGCCTTTGTCCACTTCGAGACCCAGGAGGCTGCCGACAAGGCCATCGAGA 
AGATGAACGGCATGCTCCTCAATGACCGCAAAGTGTTTGTGGGCAGATTCAAGTCTCGAAAAGAGCGG 
GAAGCCGAACTTGGAGCCAAAGCCAAGGAATTCACCCATGTTTACATCAAAAACT^ 
5 TTGATGATGAGAATCTGAAAGAGCTATTTAGCCCAGTTGGTAAGACCCTAGTGTTAAGGTGAAGAGAG 
ATCCCATGGGGAAACCAAGGCTTTGGTTTGTGAGTTACAAAAACACGAGATGCCAAAAGGCTGGGGA 
AGAATAAAGGAAAAAAATACTGGAAGGCATTTCGTGCCG 

>'991 1 15a2-094.scf came from CONTIG 61 at offset 0; n E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
10 094.scf'(72>264) 

CTGCAGGCCTGTATGCTTGGGAGGGCATTGGGGGGGCCAGGAGNNGAGGAAGGGGGACGCACAGAA 

GGGATGGAGGATGGGTTGGGATGGGCATCCACCTGCACCTTCGCATGGNAACGTGGAGTTCCTGGAGT 

TGCAACCTCCTGGGGGAGTTTGGGTGGATAAGCACAAGGGGAAGGCCCTGGGCGGTGCC 

15 >*991 1 15a2-096.scf came from CONTIG 62 at offset 0; ,, E:\SEQUENCE\export\EST_db\991 1 15a2\991 1 15a2- 
096.scf'(78>582) 

CGGCAGTAGCAGCCATGAAGGTCGAGCTGTGCAGTTTCAGCGGGTACAAGATCTACCCAGGACATGG 
GAGGCGCTACGCCCGGACCGACGGGAAGGTTTTCCAGTTTCTT^ 

TTTCCAAGAGGAATCCTCGTCAGATCAACTGGACTGTCCTCTACAGAAGAAAACACAAAAAGGGACA 
20 GTCGGAAGAAAATCAAAAAGAAAGAACTCGCCGGGCAGTCAAATTCCAAAAGGGCATAACTGGTGCT 

TCTTTGCTGATATATGGCCAGAAGAATCAAAACCTGAAGTAGGAAGCTCAACGAGACCAGCTTTAGGG 
c ^ CTGCCAAGGAGCAAAAAGGTTAGCAGCATTAAAAGACGCATGCTGTGGAAGCTCCACAAAGCAGCAC 
^ TAACAAAAATGGAACCGGGAGGTTTTGTCTGGGTGTGAAAAG 
^ TTTAATAAAAAAAAAAAACGAGGGGGCCGGCCC 

3"k i 
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Table 3 



GNCCCTTATAAAGTGNNNNTCCNAATANNNGGGGGTATTACTATTTACAANTNI^ 
5 GAAGNCGCNATCNCAANCNGGCCCTTNANCNAATANCTNNTCTTCCNTANCANNCTANAT^ 
CCTTAATNCCGTACAANNACTNAATACNCT 
ACCTCATNTTNCTCTAANNNGGTTO 

NNTNANANNTTAGACATCCGNTNTATANAGAANTNNANNNTAN^ 
GTTTNNGTNNATTTAACGNTNNTNNNTATNC^ 
10 CCNGNAATTNANNCCGGNNGCNNGTNGAANACNCNGCNAGANATAAGGGGGACANNTNNCTGAG^ 
NTCAATNACANGATNCGATANAACTTACTNCTNATAGTNGNNAGTTANNNGCAGTO 
ANNAANNNNGGNNTNNNGNN 

CNNNTNACNTNNATATNANGCTNANNAANNNACNCNNG 
CANAGGTGNNNNNNTAAANGNNTATNATGNGGATNNGNCGAGNNATNGNA 
15 ATNNGGGGNAAGGATNGNNNANTTGATTCTNAANGGNGGNNGAGGCANGNGTNA 
CTTCTNNCNNNNGANGNGGACAGAATNNNGNNGTGATAGGGNTTO 
ANCNNGNGNGGNNAhWANAGTANNTNGNGANGNNTTCGNCNNANNGNGNAANT 
ANNNANNNNCTNTNN™ 
GNNTGAGANGNANATANANGTTNACNAGN^ 
20 ANNTANNTNATNNANTGTN^^ 

NAGNCNNGAGAGTGNANAGAGAGATATNNNATGNACNNGTAGAAATNTNTNNTC^ 
« ACGANCTGCGCGAGACG 

ffl 25 TTCANCGGCNTTNNNNNGNAN^ 

^ NGAGTCTNTANTGCANANGTGTTNTNGGANN 

01 TGNNAGNGTCNNTTCNNNA 

H NGTGNTNNTATNAGNGCACANANAGGNNNTGNGANACGGTNOSrNGGCC^ 
«p TTGTNNGTNCTAGCGGGANGNNNTNNTAGTNTTTT^ 

Id 30 GNGGNTC AGCTGGCTG AT ACTCGCGNANTCNTGCNNN CN CNG ATNG ANNGTNNNN AATNTCNC AAN A 
r TAANGTCGANNTNTCNATAANGAGCGNCGNNCNNTAANCTGGNGCATCTNCNGTGNGNCNA^ 
j*s GTANGTNNTATNTCTA>H^NNACGNNGTNN^ 

~ GGGANCNCGTTTNANGAACTANAAAGNGACGNGTGGATTANNGCCNCCNGTGTACTTGCNGAGTO 

~ NNCNNANNCNNANGANNNGAGNNCCNTTG 

!J 35 TNNTNNNNTCNGNNANNNANAANTNNATGNNCGN^ 

& GATGGTNNCNTGGGTGNANTCCGAGNANGATNTCNAANNGGCTTNGAGNGN^ 
U ACNNGACNAGANCCNGNNCNTANNCCTCNCNNAACANNTGAANNNN^ 
H TNNCAANTACNANNAGCTACGANN 

GNNNGNGNTCGTGACNNNTGANCTNNNCNNNAGCNTANCGANTGCNTGTATAATO 
40 TNTTATNCNATGNCGNGTGCATCATGNANGAGNNN^ 

NANCCNANNTCAGNNCANTNCGTATNTCCN^ 

CGNAACTNNATGTNCCNNATTNCNGTATGACNNCATNGA^^ 

TGACGNNCTTCTNTGNANTNCCGTGCNNGCGCNTCCTG>^ 

TNGCATCAGGAGNACANGTTNCNNGTNNNTACNCGTGGTAAGNNNNGTO 
45 CN 



GCCCTATANGGAGNNGTATNNCAGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCN 
GAGGTCTCCGGCCCTGTNTGCGCANNANGAGGCTGGGANATGGGCCCCAGGTCCCCCTGAGCCAACCT 
50 NCCGAGGANGANCTTANANAGGTNNNACCAAGANGCTGGNGCACNANATGAACCATCNNNCCANTNT 
ANNANTNCTTCANCCGCTGCGATNNNTANNNAAAACNNTAN^ 
CNTANAANNATNNNTATNTNTN 

TCTCCCCTNNAANNANNNNCGTTNTAAATNANACNTATN>^ 
NGNNTTTAANNTOTNNNNTNAACTTA 
55 NACNNNATTACNNNTATTTTATTNTNTTATAN^ 

TTCAAATTAATTATNNTNNTNTNGNNAGCNNATCTANN^ 



1 

f 

y 

/ 
/ 



NNNNANANCNCTGTGTACCCCTA^ 

ACCGAATANNACTTCTNACNNNNCTNTTNACTNACCCNNNNC 
NCCAANNANTCACNT^GNTNANTTTNGCTTTAATATAANN 
NTCTNCTNTTNACCTAGNNTNTANNNAGAAANANANATNAT^ 
5 CTAATATANATNAANCTACCATNNNNNNAAANANANANANN^ 
NNATNNNATCTANCTTATGTNCNNTAAGAANNNNNGNTACNA 

NAACCNTNTCNATCGCCATAANAANNCNNATANNTATACANTAATCTCANTNANTNCGTANAN 
NNATATNNANNCNTNNGCNC 

10 

GNGCCTNGTGGGNNTTNTNNANNTATATTN^ 
NGNNNCNTTCCCNTNTNTTCTTNNNNGGNNGNNTT^ 

TATTACAGTGGCGGCCGCTCTANAACTAGTGGATCCCCCGGNCTGCAGGCCGCTTCGNGATCTGNGGN 
CCCCGGTGCAAACATGGCCAAGTCCAAGAACGNACNCCACGCACANNCAGTCCCGAAAATGGCNTAN 
15 AAACGGCATCAATANACCCCGATCACAATGATATGAATCTNTTAAGGGGGTANACTCCANGTTCCTGA 
GGAACATGCGCTTTGCCAAGAAGCACAACATAGAAGGNGCCT>W^ 

NCAAGGCCATGAGTTGCACCGTGCTGANGCTGTCAANGCCCTCCTCAAACCCAAGGANATCANNCCCA 
AGATGCCAACAGGTGGNAANTCGTAAGCTCAACCNACTTGCCTACATTCCTTACCCCAAGCNGGNNAA 
NCGCGCTCGTTGCTTCGNATCTGCCAAAGGGGCCTTNATGGCTCNTGNCCGGGTCCAAAAAGATNCGT 
20 AGGGTCAANGGTCTTTNNAACCCATTGGNCCAANG 

GGCCAAAGGGGTTGGTCNNNTGCGCCNCCAANCCAAAAAGG 
CTTTTATTTNTGCCCAANGTTGTGNGATO 
'% TTGGNGCCCTNGCNTTGNNCNCTGGCGATNGGGNGNN^ 
03 TATTGNCGNCCAAAAATTNANATATCTCGCGGCACCTGGGGTN^ 
63 25 ANNTNCCCCTTTTGCGNNAGGTGGGGGGGGTGNCNCGCGTATANACCCTTNTNTTCTC 
y ATATTGTGANGNCTGGNTNATANTTCTCAATAC^TGNACNTCTNCTNTCTTGGNCTTGCNTNGG 
Ql NTNNNACANTAANTCTNCNNANNTAGTATTTTNCNAANAGA 
M GNTNNCNNGATTTANTGCNTTCTTNNTCTTTTTNNTO 
£ TGTCNCTCTCCCNTCNNCNGNNTTCTATGTANNNNNNNTNGTTO 
u i 30 NTCTCTCNGNTATGCTNTNGCTNNATCTTATGNTCTCTTCTCTCNTCCTNTN^ 
NTCCGATATCCNTACNNTGGCTCGCC 

fi 

£ GNGCCTNGTGGGNNTTNTNNANNTATATTNANTTGNNNNNN^ 
y 35 NGNNNCNTTCCCNTNTNTTCTTNNNNGGNNGNN 

ffl TATTACAGTGGCGGCCGCTCTANAACTAGTGGATCCCCCGGNCTGCAGGCCGCTTCGNGATCTGNGGN 
O CCCCGGTGCAAACATGGCCAAGTCCAAGAACGNACNCCACGCACANNCAGTCCCGAAAATGGCNTAN 
H> AAACGGCATCAATANACCCCGATCACAATGATATGAATCTNTTAAGGGGGTANACTCCANGTTCCTGA 

GGAACATGCGCTTTGCCAAGAAGCACAACATAGAAGGNGCCTN^ 
40 NCAAGGCCATGAGTTGCACCGTGCTGANGCTGTCAANGCCCTCCTCAAACCCAAGGANATCANNCCCA 

AGATGCCAACAGGTGGNAANTCGTAAGCTCAACCNACTTGCCTACATTCCTTACCCCAAGCNGGNNAA 

NCGCGCTCGTTGCTTCGNATCTGCCAAAGGGGCCTTNATGGCTCNTGNCCGGGTCCAAAAAGATNCGT 

, AGGGTCAANGGTCTTTNNAACCCATTGGNCCAA 

GGCCAAAGGGGTTGGTCNNNTGCGCCNCCAANCCAAAAAGGTTTNCCCGGNGANGNTAANAGN 

45 CTTTTATTTNTGCCCAANGTTGTGNGATN 

TTGGNGCCCTNGCNTTGNNCNCTGGCGATNGGGNGNNCNTGANTGNTNACCNCNCTTGGTGGCCTANT 
TATTGNCGNCCAAAAATTNANATATCTCGCGGCACCTGGGGTNC^ 
ANNTNCCCCTTTTGCGNNAGGTGGGGGGGGTGNC^CGCGTATANACCCTTNTNT^ 
ATATTGTGANGNCTGGNTNATANTTCTCAATACNTGNACNTCTNCTNTCTTGGNCTTGCNTNGGANTTC 

50 NT>MNACANTAANTCTNCNNANNTAGTATTTTNCNA 
GNTNNCNNGATTTANTGCNTTCTTN^^ 

TGTCNCTCTCCCNTCNNCNGNNTTCTATGTANNNNNNNTNGTTO 

NTCTCTCNGNTATGCTNTNGCTNNATCTTATGNTCTCTTCTCTCNTCCTNTNNNTNATGTO 
NTCCGATATCCNTACNNTGGCTCGCC 

55 



2 



# 



TNNNNNAAAAGCTGGAGCTCCACCGCGGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGC 

AGGCAGGATCAAGCGATTCCTGGCCAAGAAACAAAAGCAGAATCGTCCCATTCCTCAATGGATTCGA 

ATGAAAACTGGCAATAAAATCAGGTACAACTCCAAGAGAAGACATTGGAGAAGAACCAAGCTGGGTC 

TATAAGAAGCAAGCTGGGTCTATGAGAAGTGGTCTTAACATGTANACCACTTTTTTAAGC 
5 CACAATGAAAACATCACTACTGTAANGCTNGGCCCATGATGTTATTTCCTCACTATCAGTCTGAGACCC 

AGCATTAAATATAAANCGTTGCAAAAAAAAAAAAAAAAANNNGGGGGGGGGCCCGG 

CCCNTTNNGGGGGGNNNTTTTAAN^ 

NNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNN^ 
10 NNNNNNNNNNNNN^ 

NNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNN^ 
15 NNNNNNNNNNNNNNN^ 



TTGANANNATTGGACTCCCCGCGGNGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGATT 
CGGCACGAGGCCGNNCTTGCCTGCTGCCTGCCTGCCTGCCACTGAGGGTTCCCAGCACCATGAGGGCC 
20 TGGATCTTCTTTCTCCTTTGCCTGGCCGGGAGGGCCTTGGCAGCCCCTCAACAGGAAGCCTTGCCTGAT 
GAGACAGAAGTGGTGGAAGAAACCGTGGCCGAGGTGGCCGAGGTACCCGTGGGAGCCAACCCCGTCC 
AGGTGGAAGTAGGAGAATTCGATGATGGTGCCGAGGAAACCGAGGAGGAGGTGGTGGCCGAAAACC 
□ CNTGCCAGAACCACCACTGCAAACACGGCAAGGTGTGTGAACTGGACNANAACAACACCCCCATGTG 
03 TGTGTGCCAGGACCCCACCAGCTGCCCTGCCCCCATCGGCAAAGTTTGANAAGGTGTGCAGCAACAAC 
m 25 AACAANACCTTCAACTNTTCCTGCCANTTTTTNGCCACCAAGTGTACACTGGAGGGCACC^ 
SJ- CCACAAACTCCACCTGGACTACATCGGGCCTNGCAAATACATCCCCCCTTTGCTTGGACTCCGAGCTG 
fR ACTGAATTCCCCTTGCCCATGCGGGNACTGGNTTA/^^ 
Zi GAAAAGNAAAAANAACTNTTCTNNCCCGAAAAN^ 

J GAAAANTTGAAAAAGCCCCCTNGGGGGGCTGGGCAAACTTTTTNTGGGGNA^ 
7** 30 GGATTTTCNCACCNNCCNCCCCNCAAANGTGGACCCTTTTTCCCTTGGGCNC 
^ GCAANTTTNGAAANCAANCCCCCCCNTTTC 
* NAAANNNGNNCCCCCCCCCCTTTTTTTCCTTATNGGNAAT 

o 
m 

Q 35 TTNNNAAAGCTGGAGCTCCACCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
ni GGAATTTGGTCTCGCGCGGGTCAAAAGCNNCGNGACCAAGACTATC 

CCAAGCTGNAAGGTGAGGCCCNTNCCAAAACCCTTGTTGAAACAGCCAAGGAAGCCAAGGANAAGGN 
CAAGGAGACGGNNCTGNCAGNTACAGAGAAGGCCANGGACCTTGNCAGCAATGGCAGCCACCAAGA 
AGCAGCAGCAGNANCANNAGTTCGTGTATCCAGCCCANGCCCTGAAGCATCANNCTAGCAGACTACC 
40 AGCTCCAGGCCNTGNGCCCCCTNCTCTTGTACTTTATTATTAAAAGCCAGCTTNTATCCCTN 

TCTGGGTGNTGGGCTGAGGGTANGNGCCCTGTTTGGCATTTTCAGCATAGCCAGCTGGTTACCCATATT 
TGANCCGGGCTTACTTACCCCTGCATNGGGTGNCTGAGGACACATGCNCATNGACTTGCCCACGGNCA 
CCGTATNCANGTNANGCGGTCNTGAATGCTATACTGTNNGCTACATGANGNCANGGANCGTCGNTNN 
NTCCTCTGATGAGAACGAANTATTTGAAACAAAAATNTTGNGTTGTNACANGCNCNCAAANNATAC 
45 TGACGGAATTCNATNNGACCCTTTNTA^ 

CCGGGGGCCCAACCCCCCCCCNITA'nTTGGGGGNCCCCCCNTNAANCANNAAAGNCCCCNTGGTTAA 
AAAACCCTTTTGNCCTTATTGGGNTTTCCGGGGN 
AAAANAANGGGGGACCCAAANCCCTTNTTTTTN^ 
GGGGTITlTNTnTNAACCTrrriTAAAAGCCT 

50 

NAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGGAA 
TNTGGNCTCGCGCGGGTCAAAAGCNNNGNGACCAGANACTATGAANGGNTTTGAATNCATCTTGGCC 
AAGCTGNAAGGTGAGGCCCNTCCCAAAACCCTTGTTGAANCAGCCAAGGNNGCCANNGAGAANGCCA 
55 NNGAGACNGNNCTGNCAGCTACNGAGAAGGCCAGGGACCTTGNCAGCNAGGCAGCCACCAAGAAGC 
AGCAGCAGNATCANNACGTTCGTGTANCCAGCCCANGCCCTGAAGCANNAANCTAGCAGACTACCAN 



u 
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CTCCAGGCCNTGNGCCCCCTTCTC 

TGGGTGGTG>nSfCTGANGGTANGNGCCCTGNTTGGCATTTTCANCNTAGCCAGGTGGGTACCCATATTO 
GANNCGGGCTTACTTANNCNNGCATANNGTGGCTGAGGACNNATGCNCANAGACTTGCNCACGGCCA 
CNGTATTNACGTNAAGCGGNNNTGAAN 
5 NATCNTCTGATGANAACGGANNTATGTTGANACAANATNTTNTNTGTTNCANGCN 

TTGACCGAAATTAATCTGGACCCCTNTTACCAATTAAAGCCTTGNCCCCCACCNCTGGGGGGGGGGCC 

GGGTGCNGAACCNCCAACCATTGTANTTGGN^ 

AACACCTTTTTGGNCCTATTTGGGNTTC 

ATAAAAANGGGGACCCGAAAGCCTTNTTTTAC 

10 

GNCCCTTANTAAGTGNAGTCNGANTTNANAGGGGAGNCCGNATTANANNAACTACGTTGGATCNCCC 

GGGCNTGCAGGCAATTCGGCACGAGGGCCTNTTGAAGCNCNTGCAGTACTGAGCNCCNAAACNGNNA 

TNTATCACTGTGCCACCCANGGGCCCGNAQSINTAGAGANNNNNANCATO 
15 NGCTCTTTNNANCGATCTNNGTATTATTTACNNATGNNCAA 

TTNACTATTNTTNATTACNTNTTNNNGN^ 

TNNNTTANGGNTACTNCTC^^ 

ACCGGTNNNGTATATTANNANCATO^ 

TTACNTANANATANAAATNNNAAAGAGNGNTO 
20 NGATNANANTGACATGNNNNANNCNCANNANGNNTNANGNANTAAGTTO 

NGCNCTACCTNATTNANTNCGNGNNGNNN 

NGNTCNNNNCTTCNNAATGNN 
U NTTTTCTNTNGTNTTAATNNTAGTCNNTANAANGANNTA 
m NAAANTAATGTACTNNN^^ 

03 25 NCNNCANNTTAANNTTGAGGNGAGGNCNTCNGNNNCNNAGNNCTNTCNTTAAGTNG 

SJ NGCNGNNTANTNNNNTNTN^ 

(n NTANGTCNCGCNAATNNNANNNC 

L NNCT>nSTNATNAAANNTNTTTTNAN^ 

5 f. NNANNNTTGTNNNNAGGAGCANNNTGCNTGNNTNT 

w 30 

1^ TTNAGCCCTTATAGTGAGTCGTATTACAGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 

GGCTGGACCCCAAGGCCCCCGTGGTGACAAGGGTGAGACAGGCGAACAGGGCGACAGAGGCATTAAG 
CH GGTCACCGTGGCTTCTCTGGTCTCCAGGGTCCCCCCGGCCCTCCCGGCTCTCCTGGTGAGCAAGGTCCT 
P 35 TCCGGAGCCTCTGGTCCTGCTGGTCCCCGCGGTCCCCCTGGCTCTGCTGGTTCTCCCGGCAAAGATGGA 
gl CTCAATGGTCTCCCAGGCCCCATCGGTCCCCCTGGGCCTCGAGGTCGCACTGGTGATGCTGGTCCTGCT 
p GGTCCTCCCGGCCCTCCTGGACCCCCTGGTCCCCCAGGTCCTCCCAGCGGCGGCTACGACTTGAGCTTC 
M CTGCCCCAGCCACCTCAAGAGAAGGCTCACGATGGTGGCCGCTACTACCGGGCTGATGATGCCAATGT 

GGTCCGTGACCGTGACCTCGAGGTGGACACCACCCTCAAGAGCCTGAGCCAGCANATCGAGAACATC 
40 CGGAGCCCCTGAAGGCAGCCGCAAGAACCCCGCCCGCACCTGCCGTGACCTTAAGATGTGCCACTCTG 

ACTGGAANAGCGGAAAATACTGGATTGACCCCAACCAAGGCTTGAAACCTGGATGCCATTAAAGGNN 

TTTNTGCANCATGGNAAACCGGGNGAAAAACCTGTNTNTACCCCANTTCANCCCANCNTNGGNCCCAN 

AAAAAAATTGGTTTTTTNAANCAAATA^ 

AANAACNNATGACCCGGGNGGNATTCCAT 
45 TTGGGGCCATTCNANNTGATTTTCNNTGGCCNTNNNNNCN^ 

TTACCCTCNNGAAAAAANNGGGGNGNCCTANN^ 

GGCCT 



50 GCCCTATANNGAGNTGTATTACAGNGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCGG 
GGGTCTCCGGCCCTGCAGGCGCAAGAGGAGGCGGGTATGGGCCCCAGGTCCCCCTGAGCCAGCCTCCC 
GAGGAGGAGCTTGAGAGGTTGACCAAGAAGCTGGTGCACGAACATGAACCACCCCGCCNANCGGGAA 
GTTCTTTCGGCCGCTTGGGNGGGTTGCGGAAAAAAACGTTGNTCGGGGAATGGGNCCGGGGTNGGGG 
CCTNGANTCGCGNTTTTCNAC^ 

55 NATTTTTNNCCCCGGGAAAAGNAGGNCNNNTNGNAAAAC^ 

TOSfNNNNNNTCCNANCCATTCTNGANCNGANTNTNGGGGCTATO 
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GTTTAACTNTGNGGTGTGCCACCNGGGGCTCTAAACGGATTTCTTTNACTGTGGATANCCACANAACC 
ACATATCACTGTGATNTGAGGACANTTCACANAGANAANTTTNCGCCCCAAANATNCTCNAANATGTG 
GGNGNGGGCNCATATATGTCCCCNAAAACACANNGTNCNGAGANAGAACACCTGGCGAAAATTNATA 
NTTCTTGTGATANCAGNTTTTTTNCAATNTGGNGTGTTACNAAAANGTTGGAGNAAGAAGTTGTGGCT 
5 TNTTGGTTCTTCTTTCTTTAGNNGNGAAGAAGTTNANNANGGGTNTTAANNN 
CCATTTTTTTTGCTAKNAAAATTCNTNNNTGNCTTNNTGGGAA 

CCTNTTGGTTCAACCCNNCGNGGTTGNTTGAATTCCNCCAAGNNAGGAACCCANNCTGGTGGGCCTCC 

TTTTTTTTANTAAAACAAACAATNCTTCTNN>nW 

GANN 

10 

TTNAGCCTATAGTGAGTCGTATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
ANTTAANAGCGAGGNATNTNCGNNTGAGNGAANGNANANNGCTGCCTNCGNGTGTGNGNNNACNNT 
AAhWANGTCCTATTTAATTTAGGNNNNTNTC^ 
1 5 CCATTAAACGTTCGTTNTTNATATATACNAANNGhWCTTTTTGCCGTGGANGNGGGTTCCNATO^ 

CKCCC^CNACCCTNGNNCCTNTTTGCAAACC^TCCCTNGTANCNAAhnWAATTCCNAAAANGGGNCC 
AAANCANTNGGGGGNCACAAAGAACCAACTNGCGGTNNCCCCCCGGGTTTCCCCANCCCAGGTTNCA 
AAAATTTTAAAACNTTNAATTTGTGGGNAAAAGGNATTCNNCAT^ 
GGCAGGGGCCCAANNO«^ACNTTNTTTTNTNGGNTGNTCACNTNThWAAA^ 
20 TTGTTOTC^AAAGGNGGGGANAAAAAANCCNCCCNGGNGANATGNAAC^TCTTTTNNCGGGGGC^ 
TGGAAANAGNCTTNGTAATTACNAAAGAANC^GCTCTTNCCNTCTNATNNACANNTGNGGNAACCGN 

_ GGGTANCNACATTNGNANTAATTTThWGCNNANTTNAAAACCTC 

^ AAACNACCAAhWCNTCNTTTCTTOGGNGGGGGGGAN^ 

^ GNAAAAAATNATTAAAAAAAGCNNANTCCACTNAATGAATNAATTNAATCCN 
ro 25 NGGGAAGGCCTCCCNTTTTTNC^GNNGNNTTTTNTNNN'r 
M CCNGNTT^GNNGTNThWCCNCGGNNTTTN^ 
CP ATANNTTGGGGNCCCCCTCCCCNCGGNCC 

\-M 

M 30 TTNAGCCTATAGTGAGTCGTATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 

, ANTTAANAGCGAGGNATNTNCGM^TGAGNGAANGNANANNGCTGCCTNCGNGTGTGNGNNNACNOT 

"tm AAhWANGTCCTATTTAATTTAGGNNNNTNTGTATCTGGGNNACNATNTN^T^ 

% CCATTAAACGTTCGTT>nTNATATATACNAANNG>WCTITITGCCGTGGANGNGGGTTCCNATO 

jij CNCCCNCNACCCTNGNNCCTNTTTGCAAACCNTCCCTNGTANC^AAhnSINAATTCCNAAAANGGGNCC 

*f 35 AAANCANTNGGGGGNCACAAAGAACCAACTNGCGGTNNCCCCCCGGGTTTCCCCANCCCAGGTTNCA 

8 1 AAAATTTTAAAACNTTNAATTTGTGGGNAAAAGGNATTCNNCATTGGAGANNNGCC^ 

P GGCAGGGGCCCAANNQWNACNTT>nTITNTNGGNTGOTCACNTNT^ 

1= TTGTTOTCNAAAGGNGGGGANAAAAAANCCNCCCNGGNGANATGNAACNTCTTTTNNCGGGGGCNCC 
TGGAAANAGNCTTNGTAATTACNAAAGAANC^GCTCTTNCCNTCTNATNNACANNTGNGGNAACCGN 
40 GGGTANCNACATTNGNANTAATTTTbWGCNNANTTNAAAACCTGTGGGNNGNGNGGTTNGTGGAT^ 
AAACNACCAANN(^CNTTTCTTNGGNGGGGGGGA>WAAAAAN^ 

GNAAAAAATNATTAAAAAAAGQWANTCCACTNAATGAATNAATTNAATCCNCCCrrrrrrrrrNGTT 
NGGGAAGGCCTCCCNTTTTTNCNG>JNGNNTTTTOT 
CC^GNTTNNGNNGTNT>WCCNCGGNNTTTO 
45 ATANNTTGGGGNCCCCCTCCCCNCGGNCC 



TTNANCAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAATNCGGCNCGAGGNTGAAAGNAGGANGCTNTTGNNCTTNNTNNGNACATTTGGNGANGCNCACAG 
50 AATGGGCTTACnTATTNTNNANAANGGANTGAANAANACNNGNCNACACAAANCACTGANCTAGCGT 
TAACACGGAAGAGGCGCTGATTNCAGATTNNAAGTCGGGTNCTGTGTGCGTCCANGNAGTACACNTTN 
GNGCTTGNGAAGGGCTTGNATGGTGCTCACCTNAAAGCATNAGGGANCCANNAANAANGNNATCAGN 
TGCTGAGCINGGTNAATGTNANTNGAACTNATTNTTTCNNNCACGNGAAA 

CNTTGNANTGANTAAGACCTGTTCNNAAACTTGGNANCTTNATNCATAATGCTGAAGGCAGAAAATCT 
55 GTTGAGGANAATTGCANGAGGGAAGGCTGCTTTGAAAGCGCCTNATTCTTITTTCCAAACACTGCTTC 
ATTCNCCAATATNAATATGATCTTAAAAAGTGTGNAAATGAATANTGNTTAANGTCCCAATTGTGCTT 
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TTAGAGGGGGGCGNACTGATGCITAAAAA^ 
GGGGAAAAAGTGGGTTCAGGGTACANTCTNGGGGAAAAAC 
AATTGCATNAACCTTTATNTTNTGATTC 
AAACCCTGGNCCTTTTTAAGGGGTNAATGNTTTNAAAAATO 
5 TNNTTTTTGNAAGGGNNTTTNGGGTTTNCCCCNTTAAAN^ 
AAAAAANAGNCCTGGGGTTNNCCNT 

GANCANAGCTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGANCCCCGGGCTGCAGGTTCC 
10 TCTCCAGGTCTTTNNTGNTGNCAGAGGTGGGGGTACGGTCCAAACCCCATTAGGTCACTCCGGCAGCA 
TGTGCTTTTAGCTTCTCTCTTGA 

TCTGNGTATAAACCTTGGATATTACNGNNTTTTATATTTACCAGAGCTATTCGAGC^ 

CCACTAGCCTTTGAAATAAAAGNCAGCCCCGTTATTAACAGNGCAGATACTGAGTCCACTTGGAT^ 

TTGCAGCTTTCTTTGCACTGCTT^^ 

15 GCTGCANNGACAGAACTTANTGCCTAATCTGTAGAGTT^ 

(^CTCCNCATATATATATGAAGTTTAATGAAC^GGNCAAGNGAAACATCCTAACTGT 
AGGANCCAGTTTTGCAGGCAGCCAGCGCGGGGTTTTTNTGTNGGTCTCCCANCACATGC 
GCCCGCCCATTCCTGGTACACTCGANGGGAGCTGGGGGACNCCACTGGGAANGTTTCTGNGGNCCTGT 
CTTGAATGNGGCAGGCTGGAGGGGNCCCCCCCAAAGNGANCTGGGGCGTTTTTTGTTCC 

20 TTAAACTGGTTACNGGCAGGGGTNCCGN^ 

ATTTTGGGGGGNGNACCCTTTACCCCCCGNAAAAAAAANCTTGGGGAAANCCNGGAANN 
TAANNAAATTTTGGGNGGCNTTTNAAAAAAAAANNGGCCCCN 

U 

=&? 

— 25 TTNNNNAAAANCTGGAGCTCC 

^ GAATTCGGCACGAGGGGCAGGCCCCGGTGAAGAAGATCCAGGCCTCCACCATGGCCTTCAAGCAGAT 
01 GGAGCAGATCTCCCAGTTCCTGCAAGCAGCCGAGCGCTATGGCATCAACACCACTGACATCTTCCAGA 
|M> CTGTGGACCTCTGGGAAGGAAAGAACATGGCCTGTGTGCAGCGGACACTGATGAATCTGGGCGGGCT 
£ GGCGGTAGCCCGGGATGATGGGCTCTTCTCTGGGGATCCTAACTGGTTTCCCAAGAAATCCAAGGAGA 
y 30 ACCCTCGGTACTTCTCGGACAACCAACTGCAGGAGGGCAAGAATGTGATTGGCTTACAGATGGGGACC 
J" AACCGCGGGGCTTCTCAGGCAGGCATGACCGGCTACGGGATGCCGCGCCAGATCCTCTGATCTGCTGT 

GCAGCCCTGCCCCTGCCCTCCGTC 
™ TCCTTGANAGCCCTNGGANGCTTTCGCNCTC 

St! GGGGGGGCCCAACGGGGGCCNCCCCCTTTGGGNTAAANAAAAAAA 
!!f 35 AATNGGACCAACNGGCCTTTTTTTTTCCCCTGG 
O 1 GGAACNAAAACTTTTTTTTTTTT^ 

O ATTTNNTTAAGGGGGGGCAAAAAAAGGATNNTTTNNTTO 

M= TNNCCTTTNCCCCCNCAGTTNGGGGGGGGGGGGGGGCCTTTANriU"l"rri GGGGGGGGGGNCCTTGGG 

NCCCCCCCCCCCCCCCCNC 

40 

AAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGG 
CACGAGGATTCATTCACACCAACAACACAACTATCAATAAACCTAGGCATAGCCATCCCCCTGTGAGC 
AGGAGCCGTAATTACAGGATTCCGCAATAAAACTAAAGCATCACTTGCCCATTTCTTACCACAAGGAA 

45 CACCCACTCCACTAATCCCAATACTAGTAATTATTGAAACTA^ 

TCGCCGTGCGGTTAACAGCTAACATCACTGCAGGACACCTATTAATTCACCTAATCGGAGGAGCTACA 
CTTGCACTAATAAGCATTAGCACTACAACAGCTCTAATTACATTCACCATTCTAATCCTACTAACAATT 
CTAGAGTTTGCAGTAGCTATAATCCAAGCCTATGTATTCACTCTCCTAGTCAGCCTATATCTGCATGAC 
AACACATAATGACACACCAAACTCATGCTTATCATATAGTAAACCCAAGCCCTTGACCTCTTACAGGA 

50 GCTTTGTCTGCCCTCTTAATAACATCCGGCCTAACCATGTGATTTCACTTTAACTCAATGACCCTC 

ATAATTGGCCTACCAACAAATATACTAACCAATATACCAATGATGACGAGATGTTATCCGAGAAAGCA 

CCTTTCAAGGGCACCATTACCCCAGCTGGTCCAAAAAGGCCTCCGGT^ 

TCCGAAGTACTATTCTTTACCGGATTTTTCTGAGCTTTNTACAANTAAGCC 

CTANGNGGGTGNTGGACCCCCAACAGGCNTTCNCCCCTTAAACCCCCCTAAAAGTCCCACTGGTTCA 

55 
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NGGNNGGCNTTTNNNNNNNN^ 
NNNCCCNCTCCTNANNGGNNNNNAN^GTTTO 

GCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTTGACATCTATGAGGACTTCCCGGATCTC 
AACTCGGTGCTCTGGGGAGCTGAGGAGAGGAAATGGGTCCCCTACCGGGTGCCCAACAATAACCTGC 
5 CCATCCCTGAACGCTACCTCTCTCCAGATGCCACGGTATCCACGGAGGTCCGGNCCATCATTGCCTGG 
ATGGAGAAGAACCCCTTCGTGCTGGGGGCAAACCTGAACGGTGGCGAGCGGCTTGTGTCCTACCCCTA 
TGATATGGCCCGCACACCCAGCCAGGAGCAGCTTCTGGCTGCGGCCATGGCAGCCGCCCGGGGAGAG 
GATGAAGAAGAGGTATCTGAGGCCCAGGAGACCCCAGACCACGCCATCTTCCGNTGGCTNGGNCATN 
TCCTTCGCCTCTACCCACCTTACCATGACTGAGCCCTACAGGGGAGGATGCCAANCACANGACNACAC 
10 TGGTGGCATGGGCATCCNTCAATGGGGCCAANTGGAAAANCCCGCTTCTGGGAACTATTANCCGACNT 
TCAGCTACCTTGCACACCCAACTGGCCTGGAGCCTCNTCCATTCTTCACTGGGGCTGTNGATCAANTTC 
CCCNCATNGANAAGCCNAGCCTTGCCTCCCCT 
NT>WTGCCTCANCCCTTTCATGGNN^ 

NGACCATCACCTANNCCAAAGGGGCCATCCCCCTNAATANCCCW 
15 CAGTNNGGNATTTA^CCCCCGGGGGTCGGGAAATC^ 
TGNGCNNNCATNTCCNTNAA^ 

TNANGGNTCTTANC^CCTCTCTCTCNCTGTTCANANANACNTCTGNCTANNNCGTGTGAANTCA 

NACNTTCGCCNNTNCNCCTTCTNTO^ 

TAGGGTGAGACGCTNNCTCNCGCTGNTTNGATN^ 

20 

^ GCCTATNNGGAGNTGNATNNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA^ 
^ CGGCACGAGGATCGTATAGAGGAAGTTCCTGAACTTCCTTTGGTGGTGGAAGATAAAGTTGAAGGCTA 
^ CAAGAAGACCAAGGAGGCTGTGTTGCTTCTGAAGAAACTTAAGGCCTGGAATGATATCAAAAAGGTC 
^ 25 TATGCCTCTCAGCGAATGAGAGCTGGCAAAGGCAAGATGAGAAACCGTCGCCGTATCCAGCGCAGGG 
S! GACCCTGCATCATCTATAATGAGGACAATGGTATCATCAAGGCCTTCAGAAACATCCCTGGAATTACT 
ffl CTGCTTAATGTAAGCAAGCTGAACATT^ 

M TTGGACTGAAAGTGCTTTCCGAAAGTTAGATGAGCTATATGGCACTTGGCGTAAAGCAGCCTCCCTCA 
lc AGAGTAACTACAACCTCCCTATGCACAAGATGCTCAATACAGACCTTAGCAGAATCTTGAAAAGCCCA 
u% 30 GAAATCCAAAGAGCACTCCGAGCACCACGCAAGAAGATTCATCGCAGAGTCCTGAAAGAANAATCCC 
I" TGAAAAACCTGAAAATCATGTTGAAGCTTAATCCATATGCAAAGACCATGCGCAGGACCCCA r l"i"ri"l"r 
a n CGANAGGCCAGGGAATCACAAAATCCGCATGGATAAGGNACAGCAACCCTTAAAAGCCAAATCAAAT 

CNNAAAGGGGTTCAGGGCCAAAAAACCTTGNN^ 
*± . GAATAAAAAACCTGAAAAAANCCTNGGGGNGGGAAAAAAAAGGNTGCNNGGGGACCCAAAAAACCC 
O 35 CCCCTNTTGAAAANAAACCCCCANAAAAAAAAACCCCCCTCANANGAAAAAAAANGNGNNGTGGNG 
P NAAACCTNAAAATTGGTTTATTCCATAAAAGGCCCAAri"rrrriGGGGAACGNNN 

a 

CTNTNAGANGGGTGGANGTNTGCNGTGNGN 
40 NATNACATGGGCNGGCCGCGCCCCAATAACTTAGCCGGCTTCCCCCNCGCTTCATTTTCNTGCAATGG 
CTCANATCNNTNTAAATCTGTNCCTCCGNTNTGCNTGCNATCM^ 

CCNCATCACGGNCANCAGNCNCNTCATGCANAGGGCGGANACNCCCNCTNNTANCNCTAGNCNNNGT 
NNNNCTCCCCCCCNNNTTCGNCNT^ 
CCCAGACACGCNTTTNTNTC^ 
45 AGATNT>WCNNNNGNGNCANTCTCNNANANTCATNTNCN 
NNTCNAATANATTCACTAGCGGACGNT 

NCTGGCNCNAANNNTNTTNATCTNNGANTNNGTATACTCCA^ 

TNTGAN^ANCGNCNNNANCGCGNGNNCNTTNTGNTNNGTCN 

NCGGGTNNCTNCTAGTCANNNACNTT^ 
50 ATNTNNTNCNGNTATNNNAANTTTGTCATGCANNTANNG^ 

NNCNNGACCNNTNCTANTGATCNTTC 

NTNTNNTGTGT^CNCGACGTAGNCC^ 

CNCGNCTNAATNNTCTGANTNCATNAN^ 

NTCCTNTNNNTTCTTTATCTTAAACCTNNNCANN 
55 CTCTCNCGNCNNTGGNCTCNNTN^^ 

GNGGCGNCGTANCTGNGATANNCNTACNAACTANTCTNATCTANTCNNNANAGNACAATAACTGCTG 
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ATGTTTGTANNNCGCTNNCACTNCANNCTNANTC 

ANCANTATGACOTATAACTACNACTTTATGCTNAGTNACGANNGCTNNNAGATCATGANANNNTAGA 
GTNANTANNGNANACOTOSTmANNCNAGTATACGN^ 
(mTNGTGATNCTANTNATNCCTNTNTGANN^ 
5 ATTCTCGTNANATANTGNCACNCACCTCTNAGNGACTNANANCCG 



TTNAGCCTATNTGGAGNTNNATNNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
CNCTTCGGTATCTGCGGGCCCCGGTGCAGACATGGCCAAGTCCAAAAACCACACCACNCNCAACCAGT 

1 0 CCCGAAANTGGCNTAAAANCGGNNTNANAAANCC(^G 

AAACCCCANNTTCNTGAGNANCNTNCCNTTNGCCAAAAACCCCACCAGAAAGGGCNTGAAAAAAATN 
CAGNCCACCATNGCCANGGCCTTNATNGCCTNCNTGAGGTGTGTNAAGGCCTTTGAGAAGCCCAAGG 
AATATCAAGCCCAATANGCCAACAGTGTGGCAGCGC^AACT(^AACG>WTTTTGCrATATATCTCTC 
ACCANACTNTGGAAAAGCGCTCTNGNTCTCATATCCANAGGGCNCTTNNTCTGTNGNGNACANNGTCN 

1 5 CNGGCNAGGNTTTANChWAGGNNNANCNCMWTGGGNGTGGGTCTCCATGTNCN 

CCCCCACCAAATCTGGNGAGTAGANCNTTTCTCTGCCAGTGTGAAGACAAANAAGTANTGGTGACACC 
CCCTGGGCTTGTTNTCTGCGNGGNGCTGGNNTCTTGCTGTC 

GAAAAAAAAAAAAAAAAAANNNTTTTGGGGGGGGGGGCCCGCCCCNAATTTCCCT^ 

GGTTTANANNN>nSINNNNN>mNNNN^ 
20 >ONlN>M^MNhn>JN>nSf>W^ 

NNNNNN>nsfNNNNN>n^ 
_ NNNNNNNNNNNCN 
U 
sO 

03 25 TTNAGCCTATNTGGAGNTNNATNNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
S| CNCTTCGGTATCTGCGGGCCCCGGTGCAGACATGGCCAAGTCCAAAAACCACACCACNCNCAACCAGT 
flS CCCGAAANTGGCNTAAAANCGG>JNTNANAAANCCQ^GNT>W^ 

["V AAACCCCANNTTCNTGAGNANCNTNCCOTTNGCCAAAAACCCCACCAGAAAGGGCNTGAAAAAAATN 
*r CAGNCCACCATNGCCANGGCCTTNATNGCCTNCNTGAGGTGTGTNAAGGCCTTTGAGAAGCCCAAGG 
7* 30 AATATCAAGCCCAATANGCCAACAGTGTGGCAGCGOsrAACTCWJAACGNNTTTTGCTATATATCTCTC 
^ ACCANACTNTGGAAAAGCGCTCTNGNTCTCATATCCANAGGGCNCTTNNTCTGTNGNGNACANNGTCN 
' CNGGCNAGGNTTTANCNNAGGNNNAN(^CmOTGGGNGTGGGTCTCCATGTNCNAGGGGTGCCCACG 
O CCCCCACCAAATCTGGNGAGTAGANCNTTTCTCTGCCAGTGTGAAGACAAANAAGTANTGGTGACACC 
Oj CCCTGGGCTTGTTNTCTGCGNGGNGCTGGNNTCTTGCTGTGCTOTTTCCACAAATNAATTNTGNANAAA 

0 35 GAAAAAAAAAAAAAAAAAANNNTTTTGGGGGGGGGGGCCCGCCCC^AATTTCCCTTTTT^ 

01 GGTTTANANNNhnsINhnSfNNNNNNNW^^ 

p NN>r>4NNwnviNNN^ 
y, >^si>nv[N>ns[NNN>ns^^ 

NNNNNNNNNNNCN 

40 

TNNNACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
GGTTTGTCACCACAACAGGCTGGTCATAACAAACACCCTTTTCCAACAACCTAGTAGACGTCTCTACA 
CATGGACATCACCAGATGGTCGATACCGAGATCAGATTGATTATATTATTTGTCGCCAAAGATGGAGA 

45 AGCTCTGTACAGTCAGCAAAAACAAGACCTGGAGCTGACTGTGGCTCAGATCATAAGCTCCTTATTGC 
AAAGTTCAGGCTTAGGTTGAAGAATAATNCCAAAANCGACTCGGCCNTTCAANGGGATTAANGANAA 
GGATGCCNCAAATGANNAANCAAANTCCGTNTTAANGCANATNGANAANNAAAACCNNGAGGTTACC 
GTTCCTTCACCTGGGTCNTNAGTTCTTGGGGGGTCAGGCNTGANTAAGGAGGNGGGNGAACCATNTCA 
GGAAGCGAATTNTGTGTTCAGGCAGGATGAGAAAGACAANCCTCAAGCTAATGTCCCCTCAGNGGGG 

50 CCATCACTTCTNGTNGGGCNAGGCCNTGAAAAAGGGGCCCTNGAAAAGNAAAANGGATGGCACCANT 
TAAGTNTTTGACITNGNCCTTAANCCCCTAAAC^GGTTTGTTTAAAANACAGT^ 
GGNAACCTTTTCCGGTTGGGTTATCNGGNAAACAAAACAAAANTTGTTNTTGGTTAGCTTGNTTTGNA 
AAANAAATTTTNGGCAAATTAAAGNCTTGGACNTTTTTTO 

GNAANGGGTTAACTGGNCCCATGGANNTTNATTGGGGCCNGGGGNTTTTTTGGATTTTAAAAGCCAAT 
55 TTGGCCCCTTTNGGGNTTTTNGGATNAAAAAATTAGNCCCNGGGGNA^ 
GGNTNCCCCNAAAAAAAAAAANNTTNCCAAANGGGTNC 
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TTTGANCACCGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGACCCCCGGGCTGCAGG 
CAGGANCAAGCGATTCCNGGCCAAGAAACAAAAGCAGAANCGNCCCATNCCTCAATGGATTCNAATG 
5 AAAACTGGCANTAAAATCAGGTACAACTCCAAGAGAAGACATTGGANAAGAACCAAGCTGGGTCTAT 
AAGAAGCAAGCTGGGTCTATGAGAAGTGGTCTTAACATGTAGACCACTTTTTTAAGCAGCCA 
ATTGAAAACATCACTNCTGTATTGCTTGGCCCATGATGTTATTNCCTCACTATCAGTCTGAGACCCAGC 
AATAAATATAAAACGTGCAAAAAAAAAAAAAAAAANTTNGGGGGGGGGCCCGGCC 
TAAGGGNGNTTTNNAAAAANNNNNNNCC^^ 
1 0 NNCKNTNNNNNNNNTCT^ 

TNTTNTNNNTTCTNCNNNCCN^ 
NNCTTNNTNNNNNN^^ 

NCCNNNCCNCCNNNNNNCTCNNNNNNTTNTCCN^ 
TNNNACNCTNTTNNCCNNN^ 
1 5 CNCCCNTNT1WTANNNCCNNTTO 

NNNCTTCNNCTNCTCCNANNTNCNCCTOT 
CTTKNNTsTNTCNTCNNNNTO 



20 TTNNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAATTCGGCACGAGGCTATTTCAGTGGAACTGCTGATAGCAATATGTCTTCAGGGAATGCCAAAATTG 
GGCACCGTGCCCCCCAGTTCAAAGCAACAGCTGTTATGCCAGATGGTCAGTTCAAGGATATCAGCCTA 

U GCTGACTACAAAGGAAAATATGTTGTGTTCTTC 

vQ GAGATCATTGCTTTCAGTGATAGGGCAGAAGAATTTAAGAAACT 

05 25 TGTGGATTCTCACTTCTGTCACCTGGCATGGATCAACACACCCAAGAAACAAGGAGGACTGGGACCCA 
Si TGAACATTCCCTTGATATCAGACCCCAAGCGCACCATTGCTCANGACTATGGGGTCTTAAAGGCCGAT 
fft GAAGGCATCTCATTCAGGGGCCTTTTTATTATTGATGATAAAGGAATCCTTCGACAGATC^ 
ZL CGACC^TTCTGTTGGNCCGCTCTGNGGATGAAACGCTGAAACTAGTTCANGCCTTNCAGTT^ 
p AAACATGGGGAAGTGTGCCCAGCTGGCTTGGAAGCCTGGCAGTGATCCCATTCAAGCCTGATGTCCCA 
Ti 30 NAAAAACAAAAGAATATTTTTTNT/^ 
te GCAATAAGGCGGGCCTTTNAAAAACAAAAACCTTNTTTT 
s r _ TTGAATCTTTNCCCTCCCmrCCCCGGAATGNGNGGGGGGAA 

9 GGTTGGGGGACCCCCCANCCNTTTTTTTCCTTTGGGACGGGAAANAACCTGGGCCCCNGGNCCCAA^ 
01 TGGTTGTTTTCCTGGGGANGGG 
O 35 

Q AAANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAGCGA 
y, TGGGCATCTCTCGGGACAACTGGCACAAGCGCCGGATACACACAAGAAGTACCGGGCCTTGAGGCTG 
GACGTGGGGAACTTCTCCTGGGGCTCGGAGTGTTGTACACGCAAGACAAGAATAATCGATGTTGTCTA 
40 TAATGCATCCAACAACGAACTGGTCCGTACCAAGACCCTGGTGAAGAACTGTATTGTGCTTATCGACA 
GCACACCGTACCGACAGTGGTACGAGTCCCACTATGCACTGCCCCTGGGCCGCAAGAAGGGGGCCAA 
GCTGACTCCTGAGGAGGAAGAGATTTTAAACAAGAAACGATCAAAGAAAATTCAGAAGAAATACGAT 
GAGAGGAAAAAGAACGCGAAAATCAGCAGTCTTCTAGAGGAGCAGTTCCAGCAGGGCAAGCTTCTTG 
CATGCATCGCTTCAAGACCAGGCCAGTGTGGCCCGAGCAGACGGCTATGTGCTAGAGGGAAAAGAGC 
45 TCGAGTTCTATCTGAGGAAGATCAAGGCCCGGAAAGGCAAATAAACCCTCTTCTCTCCTGTCTTAGCTC 
ATCTAATAAAGGCGTTTACTGTTCTATGCCAAAAAAAAAAAAAAAAAATTO 
CCCATTTCNCCNTTTAGGGGGGNNNNTANN^ 
NNNNNNNNNNNW 
NNNNNNNNNNNNNNNNNNN^ 
50 NNNNNNNNNNNNNNNNNNNN^ 



NNNGCCNGCCNTTTNNNTCNNNNNNNNN^ 

CNCTCNCCNNGGGNNTATCATNNTGCTNACNNNTTCAGCCTNTATGATCGTATACAATGGCGGCCGCT 
55 CTANAACTAGTGGATCCCCCGGGCTGCAGGNAATTCGGCACGAGGCATACNTTTTAACCCAAGCCNCG 
ACNTTCTTAGCTGNGCCTCAGCTCTCACGGCCTCTNGCTCACCCATGAATGGACCCGCTTTCCTCTTGC 
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CGAGTGCACCTCCACCCATTGTCTTGGTGGCACATGGGTGGAACACTTGATCTGCTCGAGTCTGCCTTC 

AACACACATTGCATCTTCAGATTTTCTACTTTNCTGTTCAAAACTAACATTCNCC 

GNNACNTCTATNTCNCGGTCTNCGGCGTGCCATGNGNTTCATCCCTANNTNGTCCTGAANATGGAC^C 

ATGGGAACTTNACANGCNCNTGNNTGNTNGGCACANGANTGCTTTTAGNGGCTANNAGNGNTQSTAW 
5 TGCNTGGNTAGCATNNGCTTGCGTGAATNC 

ANGGGNCNNNGGCCNCCTNNGANCTAGTNNATAANNCGNTNN^ 

NTTNCNNTCTTTNNNTCNNGTTCTTO 

NTCTGCTATNCGCNCNNCTTNTNTCTC 

TTTATCTTNTNGTNTNCTNT<^^ 
10 ACTATANCATACCCCTTTCCTNCNTNGACTCTGNNTTCCCCCNTTCNATNTCNTGCCTATT^ 

NCATNCGCTTCGGACGNATCGTAT>WTNTTCNTNTCATTCTCTCAACCTNTA^ 

ATTNGNNNTTNCGNANTNNTCCTNGTNTCTCTCTCTCCTACTTCT 

NTCTCTCTCNGCNNCGCNTGGNAGANATTCCTGACNTO 

NNTCNANCTNACTANTCTCANACCGNTTCACTTNCCTANNTNTTNTTO 
15 TANTNACCTNNANNACNANATGTCCGCGCGTCACGNNNNGTATCTCCNTCTCTTCTCGTNTGA 

CNGNATGNGTTGTCNNTWTTGTCAGCTTACTCCTTCTTTCTCCC 



CCCCCCCCCNNCTNNNTANNTAN^ 
20 CTNONrCGNNNNTCCTNT^ 

GAGTCGTATTACANTGNANGCCGTTNTANACCTGGCGGNTNCCCCTGGGCTCGCTGNAATNCNNGNN^ 
p% GAGGCTNNCTTTCTCNTTNNNACTCANNNCATNTO 
"S TNNCCOSrAGNNTNTGNNGTGCTTCTCTCTTNGTTGTN^ 

CCTCNTTGGTCNGCTNACTAGANNNAN 
25 TTTCTCCCCNGTNCNCCTTTCNGNNTAT^TTNTNTC 
^ G AGNNNTCCNCCCCTNCN C ANTNTCTNNT ANNTTCCTGNTCTCNN C AACCTTTCCNCCTCTTTCCC ACN 

CP AGTTCCNNTTCTNATCTCTTNNTNNATTCGTCCTTNCTC 
H NCNCGCTTCTTTNTCNTNTCCCATCCN^ 
^ TCGCCTCTCATGCTTCCTTNGTCNNCTCNCCNTNC^^ 
Id 30 CNNTGCNNTTNATNNTCTO 

J CACCNCTTCCCTCTNCNCCNTC(^TTNCTNCTTNCTNATCTTCTTCNTO 

P2 CTTTNACCCNTNCGTCCCTCTCATGTCNCNNCCANCCNNCCCCANNTCCNTNCCNTGACTCTCTO 

JK CTOSfNCCCTGTGATCNCNNTCCT^^ 

™ ANNNNNNTGT>WCTCACTCNNNTCNTTTGACCCA 

^ 35 NTTTOSfNATTATTTCCTGN^ 

NTANGT>nSfNGCTGCTCNNTTTTANCCNCTTATCTATTCCTC 
O GATCTNCNAGTGCTCTCCNTCGTCNNNGC 
M> CT^GTCTCCTNCGTCOTOTAANGTANTO 

GNNACNNCCTTACTTTACNCCATCGCGNCTAATCTCNTCTNCCNTCTNTTCGNNN 
40 NTCTTCTGTGCTAANNNCAGCGC 

CGNNCNCAC^CATNAATCGTCGTTCCNNNNNTCCNGCAGNTGAACNNATCT^ 



CTCGCTCNNAGAAANGNGGGGCGCNCGNANCGCTNCACGNCCNCTNCTAACNCNTACTNNTAGCCCC 
45 NTATCAGATGCAGGNTCGTCATTACAGNGGCCNCNCNNCCCTANCGCACGKNANNTGNTATCCNNTCN 
TN>JCNNTNNACNAGTOTNNAGGGTCCATNTNTTNTCTT^ 

ACTNGAANGNGGGCCCCTACNNNNCCGNANNNNNCNCACCGTNNCNANCTGNT 

NNCTNTATGTTNAACNNNGNCNTNTO^ 

CCCANNNNNNGCANNNTACNAAT^ 
50 TTNNTNTNNNCANCNTNNNGGGNANGAANNGNTG 

TNGAATATTTNNNNNNCATGNNNNN^ 

CNNCTCNTGNNNANNNTGATNGANTTNNNTNANTNCGATT 

ACGGNNNACGTNNGTCGNCNGNACNTTNTNNTANTTN^ 

ANTTTCTTNACTGATTGGTCNTNGCCOT 
55 GNGTATCANACTTCNTCNGNNATCNNNNN^ 

ATAGNNCTTCTTANGCNNNCNNAGCNOT 
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NTGNNCNCATNNGANGAGACCNAGTTCTNNTCTCNTCNACCACTCATO 

NTCGTCNNNATCTCNCANT>WA 

TTGNTTCTTGTTCNATANAAN^ 

TTCATCTCATATAGNAATNTCANNNTNANNCTTTNTNTC 
5 TGATNTTACTNGCTGANNAGTTGTAAGNGNNACAACNCTGACTNTANTACTCTO 

NGTNCNCAGANTTGTAGNTAGCGCCTCNCTGNNAANACTNGNCTATNANAGANANTGNAGACAAN^ 

NAATGTAGANNGTG>WAACNCTNCTGACNAC 

NTCACTGTAGANATGTANNGTGNNNAGAGTO 

NNTNTNATAGAATAGTGTNCTGTNCN 

10 

TTNANCAANNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
AATTCGGCACGAGGTATAATCAAAAGTGGGTTAAAAAAAAGCT^ 
AAAANGTTCTNTTNANCANTGGGGNCOT^ 
15 CCANTAAhWGTTNGTNNTTAAAAAAAAA^^^ 
CCTNATGGGNNGCNNNTTANNANNNNNNNN^ 
NNNN>nSTNNNNNCNNNN^ 
NNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNM 
20 NNNNNNNNNNNNNNN^ 
NNNNNNNTNNNNNNNW 
NNNNCNNNNNNNCNCN^ 
q NNNNNNNNNNNNNNNNCN^ 
^ NNNNNNNCCCNNNNNNN^ 
25 NNNNNNNNNNCNNNNN^ 



TTNANCAANNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 

H 1 AATTCGGCACGAGGTATAATCAAAAGTGGGTTAAAAAAAAGCTGGGTTAGGGCGNGNGTNCNCCTTG 

-F30 AAAANGTTCTNTTNANCANTGGGGNCNTGN^ 

Llj CCANTAANNGTTNGTNNTTAAAAAAAAAAAAAAAAA^ 

3 CCTNATGGGNNGCNNNTTANNANNNNNNN^ 

O NNNNNNNNNNNCNNNNNN^ 

fft NNNNNNNNNNNNNl^^ 

^ 35 NNNNNNNNNNNNNNNNNNNNN^ 

^ NNNNNNNNNNNNNNNN^ 

jjSJ NNNNNNNTNNNNNNNNNN^ 

P NNNNCNNNNNNNCNCNNNNNN^ 

^ NNNNNNNNNNNNNNN^ 

40 NNNNNNNCCCNNNNNNW 

NNNNNNNNNNCNNNNNNN^ 



CAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCGCCCGGGCTGCAGGCTG 
45 GTGATTCTTAATGATTTGAAGTCCATTGCTTGG 

CTGGGGATTTTTGTTTGTTTTTGCAAATGCTTGCCCCTACT^ 

AGAACCAAGGTGGGGAGCAACACAACTGATGGAATAGTGGTATAAGTTTATACCAGAAGCTTAATGA 

CAAGTTTTATCAATCAGAATAATACTTGGTTATGGAAGTGACTGATGCTAAATAAATTCTGAG 

TTATTAGATAATTTCTCACATATAGACTTAAACTGTCAGCTTGGTAGTGTCTATTAGTTAAACT^ 

50 AAATATATATATATTCTTGTTTTTCCATTGGATGCAAATTGAAAGA 

GTATGTTGGATTATGTAGGAAATGTTTGTGAACAATTCAAAAAAAAAGATGAAAA^ 
TGTTTTGNGTAGTATCCTTGGCATTTGNATTAATAGTTAAAGTTCACTTCC^ 
GCTAAAAAAAAAAAAAAAAAAACCTNGGGGGGGGCCCCGGNCCCCAATTCCCCCTNTTGGGG 
TONNNNNNNNNN^^ 

55 NNNNNNNNNNIWNNNN 
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NNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNN^ 



5 TTGANCACNGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGACCCCCGGGCTGCAGGA 
ATTCGGCACGAGGGACCGTTATTGCTCTCTTCCTATATT^ 
AGCCTTGCTGTCTGTAGATCTTCTGAGCAAC 

GTACAATGATTAGTAATGTAAAAGTTANCCTAAGGAAGATAGCATGGATTTGTCAACATATCAAGTAG 
AGTTTTGTTTATAAAGCATATTTGATAATCTAAAGAGTGCAGTATAAATCCT^ 
10 AAACAGGTTATTATTCCATCCCATTTACT^ 

AAATTATAGTTGNGATGGGGACTTCATATTTACTGCAGTTTTGCCTAATCTCAATCATT 
AATTAAATTTTTCTGAAGCTACATTGAGGA^ 

AAACCAGGAATTTTTTGGGNGGGAACCANGGAAGATNAACCTTGGTGNAAA 
ANTTATTCNCTTAAAAAANAAAAAAAAGGCCTTTNTGGGGGCCNACC 
1 5 CATAAGA AAAGGGTTTTGGGC ANTTTTAAACeCTAACCTTGGTTNAANAAAGACCANTTTCTCCATAA 
GGCCNGGTTTTTGGNAAATTTTAAAGGATATT^ 
AAATGCCCACCCATTTAAATAAAAACCCCTGGGCTT^ 

CCCNGGGGC1TGGGGGCCTTTGAANAACCTGGCCCCNAAAACCCNGGGGGCTGGAAACC 
CAAAAGGGTCCCCCTTGC 

20 

TNNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
n GAATTCGGCACGAGGCAAAATCAACACCGATGAGATTATGACCTCACTCAAATCAGTCAATGGACAA 

ATAGAAAGCCTCATTAGTCCTGATGGTTCCCGTAAAAACCCTGCACGGAACTGCAGGGACCTGAAATT 
r:25 CTGCCATCCTGAACTCCAGAGTGGAGAATATTGGGTTGATCCTAACCAAGGTTGCAAATTGGATGCTA 
^ TTAAAGTCTACTGTAACATGGAAACTGGGGGAAACGTGCATAAGTGCCAGTCCTTTTGACTATCCCAC 

AGAAAAACTGGTGGACAGATTCTGGTGCTGAGAAGAAACATGTTTGGTTTGGAGAATCCATGGAGGG 

TGGTTTTCAGTTTAGCTATGGCAATCCTGAACTTCCCGAANACCTNCTNGATGNCCA 
M TCGACTTNTNTTCAGNCNGGCCTTTNAAAACATTACATATNACTGN^ 

£30 ATCATGCCAGNGGGAATGTAAAGAAAGCCTTGAGCTGATGGGGTCAAATGAAGGTGAATTCAAGGCT 

|ij GAAGGAAATAGCAAATtCACATACNCAGTTCTNGANGATGGGTGCNCAAAACACCCTTGGGGGAAGG 

s GGNNAAAAAAGGNTTTTCCGTNTTNAAAACCCCCANGGGCGGCANAAATA^ 

n GGNCCCCCTTTTGAAATTTNGGGGGGCCCTGGAAAAAAAAAATTTGGGGGNGGGCCA 

p TTTTTTTGNTTTTTTTTTNA^ 

™ 35 CCNCNTNNNCCCCNTTTTGGGTTTAAAACTTGGGCNNNCCCCNTO 

'H NTTTTTTNTTTNCCNAAATTTTTTNG 

m 

AAANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGG 
40 CACGAGGATTAGGTCTTATAGGACTGGAGGGCAGACAGATGTTTTAATATACTCTTTCAGCCCCTGCC 

acactcanaggtggaggagtcacatgtgtcttataccgtaatgggtccctggcacctggcacagaccc 
agggagctcattacatacttatgggaatgactgantgaaggagagagaccaggaaggaaatagttta 
tattttacattattagattatcactganatgtttaacctttt 

taggcattttattcctactcaagcagctgaaagattaaggataatccttttacagatatatgt^ 
45 gtctctgtgaatatgaattaactatgtaaatcttgattgcctttcgtgggtgctcagttctctctagaa 

aagcagacttangtgggctgcttcatgaagctttaggcagctttcttttctctctt^ 

aattaccttatgctaaatgtaaattggcttc 

ntgaaat>waanntcnggggggggnccgggnccccattc 

nnnnnngnnnanncccnnnnngnccccnt™ 
50 aaannnnncnnnnnc^ 

ccnnnnnntncncnnnncnnnnnnn^ 

naaattgggnttttttnannnnnnnccc 



55 GCCTATNNGGAGNNGNATNNCAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGNT 
GAAGTCCGNTGATTAATGCCAGATGTACAANACAGNGGTTCATATTTGNATGTACTGGGAGATGATCA 
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CAATTANCATTTGTCACCATACACAGAGAAGATTTTCTTGNNATGACTACTTTO 

ANCAACTTTCATATAAGACATCTGNGTTACAGTAACACACTGCCAGGTGGTCACTGACGTGAGGTGTN 
CCTCATGTAACACCAATCGCCCANCCTNTTATCAGGTTTACATATTGGCTCTGATGGATGTGANAGCTG 
GACCATAAAGCTGAGCACCAAANAATTGATGCTTTTGAACTGTGGTGGAGAAGACTCHTGAGA 
5 TTANACTGCANGGAGATCANACCAGTCNATCCTAGAGGAAATNAACACTANATATTCATCGGAAGGA 
CTGATGCTGAAGCTGAAGCTCCAGTATTTNGGCCACCTGATATGAAGAGCTGACTCATTGG^ 
CCTGATGCTGGGAAAGATTGAAGGCAGGAGGAGAAGGGGATGACAGATGATGATATGGCTGGATGGC 
ATCCCGACTGAATGGATAGAAGTTTGAGTAAACTCTTGGGAGATGGACAGGGAAGCCTGGGATGCTG 
CAATCCATGGGAGTGCAGGGTCAGACACGACTGACAACTGGACTGACTGGAGATTTGAGANGCCGAA 
10 TGGGTGAGTTCTGGGGTGAAGCANTAACATCAACCTGTCCCTACTTGAGTTAAGTAGGGTCCTGGCTTT 
TCCTAAATCAACCCANTGGGTTCCATATTGANGGANCCTGNTTAGTGGTGCTTAGTTTTCTGNCAA 
GCTNTTAGGAACATGCCTTTTTTTTGGGGNG^ 
ANNNNNNCTNNNNTNNN^ 

15 

TGAGNCCNANAGTGNNGTCGTATTACAANGGAGNCCGCTNTANAACTAGTGGATCCCCCGGGCTGCA 
GGAATTGGGCCCGAGGCCNCNTTGATAGNCTNCNNGNA 
ANANNGANNNTNNGNAGANTTAGCTC 

NCGNNNNTATCNGGNNTATGAACTCGNNNNAANNNTNCCTT^ 
20 NNNTCNNTTNGATNTACTGCNNNGACCACNGNCANANGTNCTNTNCNGATO 
TTTNCNNNNNANNNNCANNNGNGCNNNNN^ 
NNATNTNANCANTNTGTNNTCTTTATACTC 
I NANGNCTACANNANNGCGTCNANATNACAN^ 

ANAANTGGCTNTNAACNGNTATNGNNCANTAGANNNCTGNATAATNNGNGNTC 
[25 CNNTNCTANNNAC3NnN[GTO 
fi NGGAGNNCCATTANAAANNCNNNNGGATCNACNTGANTTCNNGNTANAACN^^ 
~2i GACTNTNGTNCTNNNGTNCGCNNTGTNTNAANNCGCGNGNNCA 
0 1 GTCNNTCTNAGACNCNGNTTTCCNTATG 
N= NGGNACCNTACNNNCTAAOS[CATTTGNNNNTCANNANGN 
*p 30 CGTGNTANNCTCNCANNGTNNATGACGAGGTCTANAGAACNACTTT>m 
yj ACTNNTNTNNTNGTANTNGGNNANNAANTCNTNNCTN 
g " TTTTGCACTTNTNCNCACNACGNTNTTGTNTNNATACNNAGCNA 
q NCNNGANTNACOTTAGANNON^^ 

Z.2 3 

.rRs 35 

Jsj ANCANGAGGGGGNNGTTNNCCCGNCNCCCCCCCNCNC™^^ 

Z2 CGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCACNTAGCCTTNGAGGCNTNTCTNACGNTT 
O GGGCACTNATNCTGNCCCGCTNCGAGGGNNGCCAATTGTTAATC 
N" CATCCTNCTTTT>WCCCTNCNTNCTC 
40 CCACTGGANCNNCNGCNTTCTNNT^ 

CNNCCNATNATNGCGNNCNNNTNN^ 

NTGNNNNCCCTNNGNNGCGTGTGNGNTNACCNNNNN 

NNNGNGGACNNGCTCCCTTTACCTNTTTNNTNTTTCTO 

ANNNNACANCNNATNNCNTATNTNTNNANCCTTO 
45 CCCCNGCNTTCTAAATNNTNTGNTTCCNTNNACNTTNTNNTCT 

NCTCNNTCTCGNNCTNNTNCNNGN^ 

NCNNTNCTCCNCCCATTNNTTTTTC 

NTGTTNAATNGNACCNCCTCTNCTN^ 

TNTTTTGCTNNCTCTGATTTNCTANCNTATCCCTNNGTCTC^ 
50 TATTAANNACATNNCGNTCTTCN^ 
TNTCACNNNTCNTNCANACT^ 
AGCNNTTNlNnNFCNNGTCATTCG 

CNCTTTCCTNNTTGNTACTTNTTCTCNCTGTCACACTCATCTNNTO 
ATNCTCNTCTTGNGACTNTCNNCNTNTATGTATANNNCN 

55 
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GGGGGGGGTNCNNTKNCCGNNANTNTNNNTTO 
NNATGGNNTGGNANNANTCNATO^ 

GCNNACANGGCGGCCGCTCTATAAGTAGNGGATCCCCGGNNCTGCAGGGCTGNGNCACGAGNTAATT 
CCGGTTGAGTGNTGGGTGTGCAGCTGCAGNGGGGACANNTGTATNCAAGTGAGNNCTGGATCCAACG 
5 NTCNCGAGNTATTGNGNGTCCGTACNCTTANCCA 

CANAGGTGCTNCAAGGCCCGNNCGAGCCTGGCTCNTGGCNNTGGGGCAGNTGNNGAAANTTCWGGAT 

NCCCCTATACNGGNTNACTCNGGANGGTGNN 

GTCCTACCTTCTNTTANCCTNTAAACCCGCTTC 

TGNNTTGCCNGGANGNCNNAAATTANGAATTGGTNCAAGGCANGGCCNCCANNCNCAAN^ 
10 CNGAGACCGNNCCCCNGNTGGGNCNCCNC^GNACACAANNNGNGTANCATGNAAANCCTNNG 
ANANNGNTTGAGNNGCCTTGGCCNGGGANACNTCCCm 
NNCNNNNAGNGAAACTGTCNOT 

TGNAAGACmfNNTAGNANNNCTTGNNGNANNNCTAAGTN 
NGNT^CCGTNTACTTNNNNNNGGACGNCNC 
15 GGCTWGNTGTGCGAGGANTTCC^AANCAANATNNATNGAGANN^ 
NNTAGTNGTNTNTCNTATNACGT^ 

CACCCTGTGGNACCNCNTNNATNNNNNGNNCTCCAGNCAATGAGGNATA 
ANATNTNTGTNTGANGNT^G 
NGTNTGTACATNNTCNTNAAGGN^ 
20 CTNGNGCGNNCTNTCTGCGNGCGCTCTCTATNATTGACTACGCGGNTCNGAGTNGNGNAAATCTCWAN 
CGCTNCANTTACGGTAGNCGGNANANNGANCGAACNGNTCTNGGTAGGACGCGGGNTTGATGTANNG 
AAANNTACACAGACNNTTGCGGGGGAANNTNTC^ 

25 GGGGGGGGTNCNNTNNCCGNNANTNT 
fi NNATGGNNTGGNANNANTCNATN^ 

J GCNNACANGGCGGCCGCTCTATAACTAGNGGATCCCCCGNNCTGCAGGGCTGNGNCACGAGNTAATT 
0 1 CCGGTTGAGTGNTGGGTGTGCAGCTGCAGNGGGGACANNTGTATNCAAGTGAGNNCTGGATCCAACG 
H NTCNCGAGNTATTGNGNGTCCGTACNCTTANCCAGACNAGNCNNCAAGANCNC^TATTNCNTGNGC^ 
=p30 CANAGGTGCTNCAAGGCCCGNNCGAGCCTGGCTOSrTGGCNNTGGGGCAGNTGNNGAAANTTC 
Uj NCCCCTATAO^GGNTNACTCNGGANGGTGNNGNNNNNATCGGNGTTGCTGAA 
B GTCCTACCTTCTNTTANCCTNTAAACCCGCTT 

p TGNNTTGCCNGGANGNCNNAAATTANGAATTGGTNCAAGGCANGGCCNCCANNCNCAANNGNAGKN 

m CNGAGACCGNNCCCC^GNTGGGNCNCOSFCNNGNACACAANNNGNGTANCATGNAAANCCT^ 

^35 ANANNGNTTGAGNNGCCTTGGCCNGGGANACNTCCCTTNNTNCANTATNANCN^ 

m NNCHNNNAGNGAAACTGTCNNTCTNNNCCNCNCAAG 

zl TGNAAGACNNNNTAGNANNNCTTGN^ 

H NGNT1WCCGTNTACTTNNNNNNGGACGNCN 

^ GGCNNGNTGTGCGAGGANTTCCNAANCAANATNNATNGAGANNNTNTTCC 
40 NNTAGTNGTNTNTCNTATNACGN^ 

CACCCTGTGGNACCNCNT>nsrATNNNNNGNNCTCCAGNCAATGAGGNATA 

ANATNTNTGTNTGANGNTbWGTGNCCNCTANNGATANAATGNCTCCTCTACNNCGATATCNANTNCA 
NGTNTGTACATNNTCNTNAAGGNACANATATTAGGCGCTTTNTACCATCTCNNA 
CTNGNGCGNNCTNTCTGCGNGCGCTCTCTATNATTGACTACGCGGNTCNGAGTNGNGNAAATCTCNAN 
45 CGCTNCANTTACGGTAGNCGGNANANNGANCGAACNGNTCTNGGTAGGACGCGGGNTTGATGTANNG 
AAANNTACACAGACNNTTGCGGGGGAANNTNTGOT 



NAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGNTG 
50 GTGATTCNAAGCNNNTNNNCANC 

ANACTGGCAGNTCATTGAGGTGGAGAGAACAAGAGCTTGCCCCTACTTTGCGNCANAATATCNGNTCN 
NNNTTC^NTNNAACCAN^ 

AGGANTACTGNCATCANTTATTTATTACANTCATGAATCTGAAACGNTATTAAANGAAAAGCCTAATA 
ACNACNCTTCTCTACAACNANAAATCACCNTNGGCCATAGCNAAAAACCNCACTGTATTTTGNCGGCT 
55 GGAATCTTGGTTGGACATTCTCTNANTAT^^ 

GAAANTTATTNTTNNTATGNACACATTCAAGCAGTTGGGNACCTTCCTT 
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ACAACNTTCATTCCCTTAGGAAGGCAAGACTTNANGGGAACC 
NCTCNTTTTGNATTACNAGGATTGATNCCTC 
CCCCCCNCCNCCCCCCCGGNNCCCNNCAANCCNNG 
TTTTTNTTTTNTGGAAAAATTT^ 

AAAANACCCGNGGCNTTAANAATTTTNGGGGGGGGG 
GTTAANTTNGGGGTTTTCNAAAAAAANAG 

CCCCTTGGNAAGGGGTTTNCCCATTTCTAGGCCCNGGAAAAACNCTAAAACCCCGAAAG 
NCCNGGGTTNTTTGGTNCCCCCCCT 



TTGANCACAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGT 

CGAGGTCGAGCTTCACTGCGGCAGCAGCAGAGCGGAGTGTACATTCTGATTTGCTACGTTTATATATA 

TCTTGAAGCTAAATGTATATATGAGTAGTTTGCCATGAGATAACACAGTGTAAACAGTAGACACCCAG 

AAATTGTGACTTCTGTGTTCTCTCCATTTGAGT^ 
1 5 AAAAACAAGCTAC ACTAAACCAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAC^AAAAAAAAAAAANAAAAAAAAAAAA^ 

NNCCCCCCCCCCCCCNNNTTTTNGGGGGGGGNNW 

NNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNN^ 
20 NNNNNNNNNNNNNN^ 

NNNNNNNCNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNN^ 
~ NNNNNNNNNNNNNNN^ 
~ NNNNNNNNNNIMNN^ 
'^z 25 NNNNNNNNNNNNNl^^ 
03 

01 TTNANCAACAATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
M= GGTCTOGGNCCANCTTNNCTGCGNCNGCNGNGGANCGGAGTGNACATTCTGATTNGCTACKrTTATAT 
ATATCNNGAACCTAAANGNATATATNACTGGCTTGCCATGAGANNACACAGTGTGAANAGNAGACAC 
CCAAAAATTGTGACTCCTGCGCCCTCTCCATTCACTGTNATGCCANANTNTTGANCTATTTNTGGACCT 
AAATAAANCNNANCTACTCTTGTAACATGCAAAGAGGTTGGATCGAGTTTAAATGACTGTGCTACCCC 
TTTTCACATCAAAAGAATGGACAACTACTGACAACGTAAGGCCGNGCCTGCCTCTCCCGTGGGGGNGG 
GNCGGCTGCCANGGAAGGAAAAGAACTTGCATGTTGGNGAANGANGAAACTTGGTGGGACCACAGTG 
jj: 35 AAATTTAAAAGTAAAAAGCTGGGCCCANGNGGTCTGCNGGCTGNAAAAAGCCANTTTAATCAAAAGN 



CCClUU'IU^U'l^GGTGGTCAAAANGAATTTAAATTTTGGAATGGC^CACATTTTTTCCCCCCTTGCAAAT 
^ AAAAAAGGTTTTTAAAACCTGGAAAAAAAAAAAAAAAAAAAAAAAAATTTGGGGGGGGGGGCCCGG 
U GNCCCCCAANTTCCCCnTITNAAGGGGGGNNNNNNTNTNAANNNM^^ 
M> NNNNNNNNNNNN>W^^ 

40 N>WNNNNNNNNNNNNNNNNNNh^ 

N^^#WNNN^^^n^^NNNN^^s^^^ 

NN^^^J^WCNNNNNWI^^ 
NNNNNNC 

45 

TTNNNCAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
ATTCGGCACGAGGATTACTTCACATCTGTCTTAGAGAATACTCAGTTACCACCCAAGATTTGTAGCATC 
AATTAAGTTTTCTAATTGCTCACTGCTCTCCT^ 

TTGCACACTTGAAAAACAAACAGGATAGGACATGATCCTTGCTCCTAAGTACGGGCTTGAGGAATGTG 
50 ACAGAGGAGTGCTTCATGTCTTTCGCTGTGGAGAAGTCAGTGGTAGTTTGTTGTATCCCTTGTTTGCCT 
TATACTGGAGTTAGGTCTAGAACTGTGCCGTCCAATCATGTGTCTATAGAGGACTTGAAACGTGAGTA 
GTCTGAATTGAGCCGTGAGGTAAAAGCAGAGAATACACTTCAGATTTCAAAGACTTACTGTGACAAAG 
AGAACATAGAATACCTCAATAATAATTTCTTTTATGTTGATTATATGCTGACATAATATTTTGAATAAA 
TTGGATTAAATAAAATATATTAAAGTTAAAAAAAATTCCTAAATTCTGTTTACTTGCTGNGNCTACANG 
55 NNNNTNTNTGAAACCCTGNTCGGTTNCNGNNNNNNN^ 

NNN>nwN>w>WNNN>^^ 
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NNNN1WTNNNNNNN 

NNNNNNNNNNNNNNNNN^ 

NNNNNNTTTNNAAACNAAATTGGGNT^ 



5 

GCCTATCTGGAGCTNCACCGCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
CGGCACGAGGTTTTTTTAAAAAATTTTATTTAA^ 

ATGGACAACGCTTCCAAGAGTATGAGCCTTAGATATTTCTCAAGAGTCAAAGCAAAGCAGCri'1'l'riA 

AAAAATAAAAATTGGAAGCACAAGCAAGTGGCACTGGCTTAATGCTGTTAATGTTTCTA 
10 ACCTTGAGATTATATACCTGATTCATATTAAAATACCTCTAATTAGCACTGTTTTATAGAG^ 

TTAATTGATTATTTTCGGATTTTACATGGGCCAGTTTATATGCTG 

CCACGTGTTCTTTGTACCTTTTGTAGTTTC 

TGGTTTCTGGGTGTTTCTCATGGGTTAGCATTC^ 

TTTTTTCCTCAAATGTTTAAACCACTAGTTGATGTATGGTATTTCT 
15 GCTCAACATATTGCTTCTAAAACAAACAATAAAGATTCTTTTATTTCT^ 

NNNNNNNNNNNNNCCNTTGGGGGGGGGGCCGG^ 

ANNNNNNNNNNNNNNNW 

NNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNN^ 
20 NNNNNNNNNNNNNNNN^ 



TTNAGCGCTNNlSnSfNGNANTCNNNNTNN^ 
^ GAAGGCAATNGCGGNATCAGGGANACNNNNNCCTCTNGTT>WTN 
p 25 ANCCTTATCTIWCATGTCANNATNNCACATNNGNATCAATTNCCAT^ 
C ; CNCANNCCTGGGCATGNGNTTNNTCGAGAN 
N GNNANTTNTCNTAACANNW 

LH ANTTCTACNTTTCTAACNNATNNNNNNCCTCGTTAGNNTTCNCC 
)?* ACCAGNNNGNATNAGGGNNNAGCNANNGGTNTNNTNCTNN^ 
£ 30 ATTAACTTANANTANCGNNCNNAGT^ 
fil ATANATTGTNNCANCCTNKNTNAGCNGCNTNANN 

NTNAANTCNNANCCC^GNNCNATNAACANNANNACANGNNATNTN 
^ ACNATAAATGANNNNNNCTANNGNNTTNCGT>W 

NNANTCGGAGTTGNCAGGNNATCTNANACNNNNACANGNNNANNTNGTATG^ 
i 35 AGACTWTANNNCANNTAGGCTCTNNGNANTCGNTANNAACAAN^ 
^ TANTANNNNTGANGNANTACNTNNNTATACCANCCAANNNCNANTO 
y TGNTNANTNAANGACT>OTAACOT 
Q ACT^TNNCNNTCGTGTCNNNNTNACNCTTGNCN^ 
H NCATCNNNATACTTGTANACANACNCGAN^ 

40 NTNCATNAANANTGNTANCGNGNCGCN^ATACGA 

NNANNNGNTGGCGANGCNANNGTTAGNG 

GNCNCTAGNNGTANGNCTCTTGTCNNTGNACGCACGNANNTCG 



45 GCCCTATAGNGAGTNGTATTACAGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
TTCGGCACGAGGCTTGCTTCTCTAGGGAAGAATCCAACCGATGCGTACCTGGAAGCCATGATGAACGA 
GGCTCCAGGGCCCATCAACTTTACCATGTTCCTCACCATGTTTGGGGAGAAGCTGAACGGCACAGACC 
CAGAAGACGTCATCAGAAATGCTTTTGCCTGCTTTGATGAAGAAGCAACTGGCACCATTCAGGAGGAT 
TACCTGAGAGAACTGCTGACCACAATGGGAGACCGGTTTACAGACGAGGAAGTGGACGAGCTGTACA 

50 GAGAAGCACCTATTGACAAAAAGGGGAATTTCAATTACATCGAGTTCACTCGAATCCTTAAGCATGGA 
GCGAAAGACAAAGATGACTGAAGGAACTTGAGCTAAAACTTTC 
GNTTCCTANACATTTCCCCCCACCCCCCATAGGCCT^ 
TTTTTTTTTTTGGGNNTTTTTO 
AAGGGGGGNTATANAANTTTTTATTTTT 

55 CNTNTTTGNNAACCCCNNNNN^ 

CCNCNCCCCCNTATTCCCCCTTTTTNGGGGGGNGCNCTTTNNAAN 
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ACCNCTTTGNNTTTNCTCTATC^ 
CNTNTGCTCNTCTGANTTATAGTCTNATN 

5 

TTGAGGCCCATAGNGAGTCGTATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GNAATGGANNGCOSfGGNCNGTCTAGNTGNNNTGTGNCTGNCCTCNGNCNGNGGGNNNGGNGGC 
CGNCNTGGCACCCTGGCCNTGNTNTATGCCNNCNTCGCTCANNNCNNNNNT^ 
ATAGGAACANTGANTGCTAATGGCNANTNC^ 
10 TCCNANNNT^TGANNNNGTTGGCATGCGTNNCNACCCW 
AACAAAGAN^GCACATTNTCCTC 

GCTCAACGNCTCATNAGCGANANANTCACCTTATThWAGACCTACTNTNNGAANG 

NTTATGTAN^GGTNN>WAGTGNAGNCNNNN 

NTTCAAGGNGTNATGGNTCGANTTCTGGGNNN^ 
15 CTTTNTTNTCTGGGNCAAATGNNTNNTAGCCTNATAAGCCCATO 

NCTATGTAAACCTTTTNTTTTANNAGATTNTN^ 

TNTTGTNTGTGGNTTAAAATNTATTC 

AANAANNCCTTTTNTTNNTTCNTCNTTTATO 

NNNGCTTTTTTGTCNACAN^ 
20 GTCTTTNTNAANANCAT^ 

CTCTATNGTTGTTTCTGNNN^^ 



% f TTGAGGCCCATAGNGAGTCGTATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
* 25 GNAATGG ANNGCCNGGNCN GTCTAGNTGNNNTGTGNCTGNCCTQSf GNCN GNGGGNNNGGNGGCGNA 
W CGNCNTGGCACCCTGGCCNTGNTNTATGCC 
^ ATAGGAACANTGANTGCTAATGGC^ANTNC 
01 TCCNANNNTNNTGANNNNGTTGGCATGC^ 

AACAAAGANNNGCACATTNTCCTTCCTAAAACAATTTCAGATGTCCANT^ 
£ 30 GCTCAACGNCTCATNAGCGANANANTCAC^ 
M NTTATGTANNNGGTWWNAGTGNAGNCNNNNT^ 

*" NTTCAAGGNGTNATGGNTCGANTTCTGGGNNNCCCTGANNTNNNTCCNCTC^ 

IU CTTTNTTNTCTGGGNCAAATGNNTNNTAGCCTNATAAGCCCATO 

~; NCTATGTAAACCTTTTNTTTTANNAGATTNT^ 

!L? 35 TNTTGTNTGTGGNTTAAAATNTATTTCT 

y AANAANNCCTTTTNTTNNTTCNTCNTTTATNTTO 

NNNGCTTTTTTGTCNACANAT^ 
£3 GTCTTTNTNAANANCATNNATC^ 
H 8 CTCTATNGTTGTTTCTG>WNN^ 
40 

NAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTCG 

AGGTCGAGCTTCACTGCGGCAGCAGCAGAGCGGAGTGTACATTCTGATTTGCTACGTTTATATATATCT 

TGAAGCTAAATGTATATATGAGTAGTTTGCCATGAGATAACACAGTGTAAACAGTAGACACCCAGAAA 
45 TTGTNACTTCTGTGTTCTCTC 

ANCANNCTCCCCTAAACCAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAACAAATAAAAANAAA 

CCCCCCCCCCNNCCNCCCNNNNGGGGGGGTNNAAAAANNNN^ 

NCCNTNNNNNNNNN^ 
50 NNNNNNNNNNNNNNNNNN^ 

NN>nsrNNN^ 

NNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNW 
NNNNNNNNNNNNT^ 
55 NNNNNNNnSTN^^ 

NNNNNNNNNNNNNNNNN^ 
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GNANACAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGC 

ACNAGNCGNNCTTCCTTNNGCTGGNAA 
5 GANACATTGCCTCNGGCTGAATGAAGCAGGGTTTGTGAAAAGTGCTCAGAAACCACAAGTTCCCTGTG 

CTTTCACAGNTTTTGAGGCTTTTCCTTTTCACACTGG 

TGGCTCANAAATGGCTGCTGTGATGAAAATGCTCATTT^ 

TTTGAAAGGACCATGAGCTATTTAAAAAAAAA^ 

CNTTNGATCATGTTCACATGGTTTNAAAAN^ 
1 0 AAAAATTTTTNTTTTTTNTNNTNAA^ 

GGNACCCCCAAGTTATTCCTNGTNAAAGACCCATAATTTTT^ 

AGTGCCTCCCNAAAATNTAANAAAAGCCCNTT^ 

AAAAAAAACCCNTTTTTTTTTAAAAAAA^ 

AAAAAAAATTTCCCGNGGGATTTTTTGGGANNAAAAACCATN^ 
1 5 AATTCCTTNTGGCGCGGGGGGCAAAATTTCAAAAAACCTTTTT^ 

GGAAACCNTTTGTTTTTTCAAAAATTTTCNCCCAGGCNN 

AAAANANGGGNNCCCCCT 

20 TTGAANACATNTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
TCTGCAACCATGTNTGTTTNNCCCGATATG 

AACGGAAACGCAAGAGAAAAATCCACTGCCTTNGAAAGACACGATTGAACAGGANAAGCAAGCAGG 
_ CGAGTCGTAATGAAGCGTGCGCCGCCAGTATGCACTGTACATTCCACANGCATTGCCTTCTTATTTTAC 
U TTCTTTTAGCTGTTTAACTTTGTAAGATGCAAAGAGGTTGGATCGAGT^ 

tfJ 25 TTTCACATCAAAGAATGGAGAACTACTGACAACGTAGGCCGCGCCTGCCTCTTCCATCTGCTTGTGTGG 
CO CTGGCAGGGAAGGAAAAGAACTTGCATGTTGGTGAAGGAAGAAGCTGGGTGGGACCACAGTNAAATC 
H TAAAGTAAAAAGCTGGGCCAAGGTGTTCTGCGGGCTGTAA^ 
TTTTGNTGGTCAAAAGANTTTAA 

AAACCTGAAAAAAAAAAAAAAAAAAAAAANTTTNGGGGGGGGGGCCCNCGGANCCCA^ 
'p 30 NNNTAAGGGGGGGGNCNNNTNAAANNN^ 
CNNNNNCCHNNNN^ 
NNNNNNNNNNNTNNNN^ 
L, NNNNCNNNNNNNNNNNN^ 
H NANNNNNNNNNNNNNNNNTW 

U 

CP NACAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTCTG 
Q CNACCATGNCTGACNNNCCNGNTATGGCTGAGATTGAGAAGTTNGATAAGNTGNAATTGAANAAAAC 

GGNAACNNAAGAGAAAAATNCACTGNCTTCGAAAGAAACGANTGAACAGGAGAAGCAAGCAGGCGA 
40 GTCGTAATGAAGCGTGCGCCGCCAGTATGCACTGTACATTCCACAAGCATTGCCTTCTTATTTTACTTC 

TTTTAGCTGTTNAACTTTGT^ 

CACATCAAAGAATGGAGAACTACTGACAACGTAGGCCGCGCCTGCCTCTCCCATCTGCTTGTGTGGCT 

GGCAGGGAAGGAAAAGAACTTGCATGTTGGTGAAGGAGGAAGCTGGGTGGGACGACAGTGAAATCTA 

GAGTAAAAAGCTGGTCCAAGGTGTTCTGCGGGCTGTAAAATGCAGTTTAATCAGAGTGCCATTT^ 
45 TGTTGTTCAAATGATTTTAATTATTGGAATGCAC^ 

CTGAAAAAAAAAAAAAAAAAAAAAANGGGGGGGGGGGGCCCGNGNCCCAANTNNNCCTO 

GGNGGNTTT^^S^^S^S^S^NNNN^ 

NNNNNNNNNNNNNNNN^ 

NNNNNNNNNN>^ 
50 NNNNNNNNNNNNNNNNN^ 

NAAGCNCCNTTNNNTGTNGGTCNNNNTNGNAAGGGG 

ATCCCCCNGNTCTTGCTCTNCTNCTGCNCCCTCN ACTAGTC TTTNCCCCCTTNCTNNG ACCC ANT 

55 TNCCAATNNATTANNGNGGNTCNAN 

TNANCTTCTCNCT^CTNNNNNNATCCANANNNCNANCATGNG 
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AAANNACCNATAACTTTNCTTNTN^ 

NANNNNTNAGANNNNNANNNCNACCCCGANTC 

GNGTCNCGNAANNCTATGGAGNChWAACNN^ 

GCGAGNCATGTNNNATTNTCATNGNNTN^ 
5 CTACNTCNANNANCGNNNATNTNTGT>^ 

NATmTGNTAGANACANAGGCTTGTG 

NTATNTNGCAGNANGNANNNNNGAGTNNNNNGNTO 

NNNCTATCANANNCNCCNGNNN 

NNCTNAAAANANCNAAGNNTOs[NNAN^ 
10 CNNNCNANATTTCAATGTCTGCANN^ 

NG(>WTANAANAANCTNTNCNNNCGTGNTNANTANGTGCAGGNCGNATGGTN^ 

GGANANTNGNNGCNAACAGNNTCGCTGN^^ 

NCNTNNNT>WANAGT^^ 

NGNGNNNNTNTNCATNCGNTATATGT^ 
15 TTNNNTTATCATAGCNANCG 

CKATAACGAGTNTGNNANNAGANTGTNGNANNGCCNNANANCTATCGNGANAGNATANAGTGNTC^ 

NT 

20 TTAANNC^TTTANNGGANNNNTTTANNNAGGGNAT^ 

AGGATCCNANNNTCCGNACCAGTTNTNNNGCTCGAGACATGAGTTNGGACCTGAGGGCA 

ACNNTGNATTTNCTTTGCANNATNAGCCATGAATTTCTO 
n NNTNNGTCTAACCGGGNATNNNTNNNCNNATNNTANT^ 
^ NNNAANNANTNTCCTAAACTCTNNNTNCNNNTG 
J: 25 NANCNAGTNTTCATTGNCNNTTTGCNANCNNNACTGNCNGTATNNNA 
^ NNGATCNANNACCANNCATANTCGTATNTTNNTNANNCCTO 
y NNNTCATNTGTNNNNCATATO^ 
%H ATTGTNTTACTGAGNNAAGANNN^ 
M- CNNTGTNTNTGTNNGTTNAAANNNCTNCT^ 

4S 30 AACNTNTTTNCGGNTTCGTANANNTANNATTGGANCATNACTNT^ 
yj ANNNAATTNANNTNNNGANCATAA^ 
g ANCATANAATACTGANTNANCNNN^ 

ri C^GACCNCNAGGNATCTAATNATNNANTNNNGTGNGNNCTN^ 

NNCAANTNOSfNCNOSfNAT^^ 
" " 35 NNTANCGTGTGCTCCTCNCNANNAGANN^ 

NTACACTNCNTATANTCCTCCTNCN^^ 
VL' TTNGGCCGNNTANCGATCTNANAGCANGNAA 
□ CAACNANNCNCCCG 

3 

40 

GCCCTATNTGGAGCTNCANCNCNGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTT 
CTACCACTGACTCAGGCCCCGATCTTCATCTCCTTCTTCATTGCCTTGAGAGAAATGGCCAACCTTCCC 
GTGCCCAGCCTGCAGACAGGTGGTCTCTGGNGGTTCCAGGATCTCACACTATCTGACCCCATCTACGT 
ATTACCTCTGGTGGTCACAGCTACAATGTGGGGTGTCCTTGAGTTANGTGCTGAAACTGGCATGCAAA 

45 GTTCTGACCTTCAGTGGATGAGAAATTTTATCANACTAATGCCCCTGGCAGTCTTGCCCATAACTATCC 
ATTTCCCCACGGCANTGTTNATGTACTGGCTCTCCTCCAACATGTTTTCCCTGGGCCAGGTGGNCTGTC 
TCCGTATTCCTGCTGTACGCACTGGACTGAAAATTCCCCNACGTGTTGTGCACGACCCANACAAGNTA 
NCTCCACNAGAAGGCTTNCTAAAGAGCTTAAAACAAGGCTGGANGAATGCCGAAATGGCCCATCAGC 
TACAGGAACGGNNAACGACNTATGCAGAAACCACTTGGGAGCNCGCTGCCAGGGGTTCGCTACGACA 

50 GACGTTTGCCCACAACNCCTCTGNNGCAGCATTGGAAAGAAATGACCCTCCCAACACCCCCTAACAGG 
CAGCAGCANGCAGNGGGCNGNAGTAANCAAAAGNCANAAGTCNAAAGCAACCCCTGNCGTTGACAC 
CGCXITGGCTTGAANCCTCTGGTNGCCTTGNTTCACA^ 

NANAAAACTTNANCCCITmAANAACCGAATNTNCATGGCNGGGGGNTNTTGGCGCCCAGAACCCTT 
NAAAAAACTGGNGGGGGACATTACTTGATGGTTNCATNTTTAAAAAAATGGGANTGCTNCNTACAAG 
55 AAANTCTTTCCN CCNTGG ATNGGC 
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TTNAGCCCTATAGNGAGTCGTATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTNGNA 
GGATTGAACGGNCTGCTCACCCCGGCCGAGTGTGGNGTGCTGCTGCANCTGGCCAANGATGCNGNTG 
AAGCTGGAGCCAGGGCTGGCTATNGGGGTCATCGGTNCCCACACACCCCCCANGAACGCTTTGAGGG 
5 GCTNACNGNGCTNAAGGCCGCACANCTGGCCCGGGCTGGGGCGGTGGGNANTCAGGGTGCCCATCTG 
CTNTCTGGAGGTNANCAAGCGGGTGCGGAGCCTAACCCAAGGCCTANTTTCCCCCGACCGGGCCCTGC 
ATNTCTCCTTAACCCACCTGNNGTGCCGGAGCGCCATATAAGGGGAGCAGGCGCACTCGCATGGACCT 
GAGCCACCCGGTGCACGCCGACAACTGTGTGCTGGATCCTGACACCGGGGAGTGCTGGCGGGAGCCC 
CCANNCTACACCTATNGAGACTACAGTGGACTCCTCTACTCANCGATGACTTCCAANGGCGGGGACCT 
10 GTTCTTTCANGGAGCCCAACGCCCTCACAGTAACGGCACAAGTTCNTCCTCGCTGCNGCCGNCTCGTG 
GCTTCAGCTNAGGCGNGGAANAATNCCCACGGTGTTGTN^ 
GTNCCCCTGGCAACTT>nWGCAAAACCTTGN^ 
GGGAAGCCCANANNAAATTTGCNTGTNTNGGGCCC 
NNTCAGCCANGGGAACCCCNNNTNCAAAAAACCCCCC^ 
15 AAAAAAGGTTNGGGAAANCCCCCCTNNCNT^ 

AAAAACTTTTGGGGGAATTTGGCNCNNTTNAATTTGNGGGNGG 

TTNAGCCCTATAGNGAGTCGTATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCmGNA 
20 GGATTGAACGGNCTGCTCACCCCGGCCGAGTGTGGNGTGCTGCTGCANCTGGCCAANGATGCNGNTG 
AAGCTGGAGCCAGGGCTGGCTATNGGGGTCATCGGTNCCCACACACCCCCCANGAACGCTTTGAGGG 
GCTNACNGNGCTNAAGGCCGCACANCTGGCCCGGGCTGGGGCGGTGGGNANTCAGGGTGCCCATCTG 
CTNTCTGGAGGTNANCAAGCGGGTGCGGAGCCTAACCCAAGGCCTANTTTCCCCCGACCGGGCCCTGC 
ATNTCTCCTTAACCCACCTGNNGTGCCGGAGCGCCATATAAGGGGAGCAGGCGCACTCGCATGGACCT 
^ 25 GAGCCACCCGGTGCACGCCGACAACTGTGTGCTGGATCCTGACACCGGGGAGTGCTGGCGGGAGCCC 
^3 CCANNCTACACCTATNGAGACTACAGTGGACTCCTCTACTCANCGATGACTTCCAANGGCGGGGACCT 
H GTTCTTTCANGGAGCCCAACGCCCTCACAGTAACGGCACAAGTTCNTCCTCGCTGCNGCCGNCTCGTG 
01 GCTTCAGCTNAGGCGNGGAANAATNCCCACGGTGTTGTNGNGCCCGTNANNCCCCGGCCGGGNGCTT 
M= GTNCCCCTGGCAACTTNNNGCAAAACCTTGN^ 

£ 30 GGGAAGCCCANANNAAATTTGCNTGTNTNGGGCCCCNAAAAAAGGATGAAANGGAN^ 
!j NNTCAGCCANGGGAACCCCNNNTNCAAAAAACCC^ 

AAAAAAGGTTNGGGAAANCCCCCCTNNCNTTTTCAAAAGGAAAA 
AAAAACTTTTGGGGGAATTTGGCNCNNTTNAATTTG 



3 

0 



^ TNNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
CP GCGCCTGCCAAAGCAGGAGACACAGATTCGATCCCTTCATGGGGAAGATCCCCTGGAGAAGGAAATG 
C3 GCAACCCACTCCAGTATTCTTGTCTGGAGAATCCCATGGACAGAGGAGCCTGGCGGACTACAGTCCGT 
M GGGGTCACAAGAGTCAGATAGGACTTAACAACTAAACAAAAACAACCTATATTAGAAGGTTGCCACT 
40 ATTTTTTCCAAGACAGAGCCAGTCACTCGCGGANCAACTTTNGATGTC 
TAAATGCCTGATGGCTAACNTGTGAAANCAGAAN^ 

CTTTCCNATCITATTAACCAGGCACCGTTGGTTGGAAAAAGNGAGGNCAGAAGCCAAAAGGGGCTTGT 
GGTGGAAAGAATNGAAGCTTNATTTNACGCCCTTCTAACAANCTTTGGGGGAA 
TTGGNAATATGNAGTGGCAATNGGNAANGGNAATNCCTTGGAATAATTGGGNCCCCCNTTCNT^ 
45 TCTTCCCCCCCAACCAAAAANACCNTTATTCC11"1"1441AGGGANGCCCCCCCTTGGNAAANAGGAGG 
GNGTCAAAAAATGTAAANCGGGAACCTTCTGGTTTC 

GGCCNTTNGNGGAANCCNAAAAATTTGCTTGCCTGGNCCTGGGAATGCTTTTTO 
TTCNTTTTAATTTTTTTNA^ 

TTTACCCTTGCCCTTTTGGGGGNAACAGGNAACCAAAAACCCCCCTTANGGGGTTGGNN 
50 TACAAAAACTNGGGTTGGA 

TTNANCAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGC 
GCCTGCCAAAGCNGGAGACACAGATTCGATCCCTTCATGGGGAAGATCCCCTGGAGAAGGAAATGGC 
55 AACCCACTCCAGTATTCTTGTCTGGAGAATCCCATGGACAGAGGAGCCTGGCGGACTACAGTCCGTGG 
GGTCACAAGAGTCAGATAGGACTTAACAACTAAACAAAANCAACCTATATTAGAAGGTTGCCACTATT 
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TCTTCCAAGACAGAGCCAGTCACTCGCGGAGCAACTTTTGATGTGGCCTGTGTGTCTCACCACTCCTAG 
ATGCCTGAGTGCTTACATGTGAAAGCAGCAGCTTCCCACTTGCTGGGAGAGCCTTCTGGCACGGCCCT 
TCCGATCCTACTAAACAGGGCACGTGGGTGGGAAGAGTGAGGACAGGAGGCAAAAGGGGGCTGGTGT 
GGNAAGGANTGGAGGCTGATCTCAACGCACTCCTANCAGCCTNTGNGGAAGGGTCTCAAGTGACCCTT 
5 GANATAGTGAGTTGCAATGTGAAANGGAAAGCCTTGGGATCATTC^ 
CNCCCCCCCCAAATACACTTTATTCNTTTTTTTGGGGGAGCCC 
CCAAAATTGTNANGNGGGGAACNTCNNTC 

NNNNNNGANGGAAAAANAAAAAATTTGNTTGNCTGGGCCTNGGGATT 
TTTCCTTTTTAAATTTTTTTTAAACNCC 
1 0 CCNTTTTTTTACCCATGGCCTTTTNGGGGG AA ANAGGGAAAAA AAAAANCCCCCCCNNGGGGGGTGG 
NTTTTTTTTNNTTTTCCCAACNG 

ANACATNTGGAGCTCCACCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGTTT 
15 CCAGGACAGCTGATGGGAGAGGAAGCTGGGTGTCTCCCAAGAGTCCCAGGCTGCAAAGGGGAGAGAG 
CTGACCCTTCTCAAACCCCTGCTTTGGGCCCAGCCCTGCGCCAGGTGCTTCACAGCTCTTATCTGCCAG 
ATTTTCCCACCTTGTGGCACATGGCGCCCCTAACCAACATCCCAAGAGGCCGATCACCTTGCCACATCT 
GTGCAAGACCTGGGACCACAGGCGTGGACAGGAAGGGCTCCGAAGCCCTCTTTTTACAGATGAAGAT 
GCCAGGGCCCAGGGAGGATGAGCAGTCTTTGGGGTTACCCAGCCGGAATACTGGGAGACCTGAACCC 
20 AGCATTCTGACTCTGCATTCAGTGCTCGCTCCATGATGCAGCGGTCCTAGCCCCCCCCTCAAATGGGTC 
CCCTCTTCACTGTGTTTCCCAGCATTCCTTGCTCTGACCAAACCGGGGAAGGGACACAGCCCACCCCCA 
AAAGATGGAATCATTCTCTTAACCGTCTTTGTCCCAACTGGCTGNCACTCCAAACCCGTCCCCCTGGCC 

n CCTGACCTTGCTGGGTGGGGAAAAGGCTACGTNGGGCCCAGGCTGAACAATGAATGANCATGTCAAG 
CTGTCAAAATNTTGGGAAATAAGNGCATTCTACTGGCAACCCGCCTTCCTGATCCCGNCTGGATTTGN 

™ 25 ACCATAAAGNGACATGAGAAGCCCCCCTGTGTNTGTTTTTGTGTGCCCCCCCCCCCCCGGGGGNNTNC 

m CNTNGNNAGGGGNTTTGGNANNTTTTTTGGTTTTGG 

M GGGGTTTCCTTTTGAAAAAAAAAAAAAAAAAAAAAANT^ 

rr= 
rf : 

3 : 

r~ 

£ 30 TTNNACAAAACTGGACTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGT 
bi TTCCAGGACAGCTGAAGGGAGAGGAAGCTGGGTGTCTCCCAAGAGTCCCAGGCTGCAAAGGGGAGAG 
I" AGCTGACCCTTCTCAAACCCCTGCTTTGGGCCCAGCCCTGCGCCAGGTGCTTCACAGCTCTTATCTGCC 
p AGATTTTCCCACCTTGTGGCACATGGCGCCCCTAACCAACATCCCAAGAGGCCGATCACCTTGCCACA 
J TCTGTGCAAGACCTGGGACCACAGGCGTGGACAGGAAGGGCTCCGAAGCCCTCTTTTTACAGATGAAG 
!^ 35 ATGCCAGGGCCCAGGGAGGATGAGCAGTCTTTGGGGTTACCCAGCCGGAATACTGGGAGACCTGAAC 
CCAGCATTCTGACTCTGCATTCAGTGCTCGCTCCATGATGCAGCGGTCCTAGCCCCCCCCTCAAATGGG 
TCCCCTCTTCACTGTGTTTCCCAGCATCCTTGCTCTGACCAAACCGGGGAAGGGACACAGCCCACCCCC 
C3 AAAAGATGGAATCATTCTCTTAACCGTCTTTGTCCCAACTGCCTGCCACTCCAAACCCGTCCCCCTGGC 
CCCTGACCCTGCTGGGTGGGGAAGANGCTTCACGTGGGCCCANGCTTGAGCAGTGAATGAACATTGTC 
40 AAGCTTGTCAAACTTTTGGGAAAATAANGCATTCTAACTGGGAANCCCGCT^ 

TTTTGGNCNTTAAAGGGGACTTGGAAAGCCCCCTGNGGGGGGNANATGGGGGGCCCCCCCCCCCCCG 

NGGGGAAAACCCCTAAGGANANGGGGTTTTGGGACACCTTTTGGGGT^ 

CCCAAAAAAAAACCNGGNGGGTTTTTTTTTTTNAA 

45 

TTNNNCAAANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGG 
GCGTCAAGGTTCTCCGTGGAGTTGGAGCTTTGGCCTCCCAGGCCCTGAGGGCCCGGGGTCCAAATGGA 
GTCTCCGTGGTGCGCTCTATGGCGTCTGGAGGTGGTGTTCCTACTGATGAAGAGCAGGCGACTGGGCT 
AGAGAGGGAGGTCATGCTGGCTGCTCGCAAGGGACAGGACCCATACAATATACTTGCCCCAAAGGCA 

50 ACCTCAGGTACCAAGGAGGACCCTAATTTAGTCCCCTCCATCACCAACAAGCGGATAGTGGGCTGCAT 
CTGTGAAGAAGACAACAGTACTGTCATCTGGTTCTGGCTGCACAAAGGCGAGGCCCAGCGATGCCCCA 
GCTGTGGAACCCATTACAAGCTGGTGCCACACCAGCTGGCCCACTGAGCCACTGCACTAATGCACTCA 
GAATATGATGTGGAATTTCTTCTTTCCAGTAAAGACTAGCCATTACATTGGCTTCTC 
AAAAAAAAAAAAAAAAANCCCNNGGGGGGGGNCCNGGCCCAANTTCCCCNTATNGGGNGNN^ 

55 NANNNNNNNNNNNNNNNNN^ 
NNNlSnWNMWNNNNW 



□ 

Qi 
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NNNNNNNNNNNNN^ 
NlsnSTNNNNNNNNN^ 
NNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNN^ 

5 

TTNAGCCTATAGTGAGTCGTATTACAGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
GGCGTCAAGGTTACTCCGTGGAGTTGGAGCTTTGGCCTCCCAGGCCCTGAGGGCCCGGGGTCCAAATG 
GAGTCTCCGTGGTGCGCTCTATGGCGTCTGGAGGTGGTGTTCCTACTGATGAAGAGCAGGCGACTGGG 

10 CTAGAGAGGGAGGTCATGCTGGCTGCTCGCAAGGGACAGGACCCATACAATATACTTGCCCCAAAGG 
CAACCTCAGGTACCAAGGAGGACCCTAATTTAGTCCCCTCCATCACCAACAAGCGGATAGTGGGCTGC 
ATCTGTGAAGAAGACAACAGTACTGTCATCTGGTTCTGGCTGCACAAAGGCGAGGCCCAGCCGATGCC 
CCAGCTGTGGAACCCATTACAAGCTGGTGCCACACCAGCTGGCCCACTGAGCCACTGCACTAATGCAC 
TCAGAATATGATGTGGAATTTCTTCTTTCCAGTAAAGACTAGCCATTACATTGGCTTCTCCT 

15 NANANAANN>nNfNNNN^ 

NNTTACANNNNNNNNNCCNNNN^ 
NNNNNNNNNNNNNNNNNW 
NTNNNNNNNNNTN^^ 
NNNANNNNNNNANNNNNl^ 

20 NNTNTNNNNNNN^ 

NNNNNNTNCNNTCNNNNNNNCM^ 

5 NNNNANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTTTT 

^ 25 TCTCAAAGAGGGCAGCAGACTGTTCTCCCCACAGGCCATGGGGGGACAGGGCTGGGAGAAGAAATAG 

C9 ACGTGCACCTTATATCATGTAAATATACTGATTTTTCTAGTTCAAGAAAGAATTA^ 

SJ ACGGGAGATAAGAATGAGCAGGAAATCTTGAGTAAGCCAGCTGGCTTTTAAGCCAAAAGGGTTCCTC 

CTi CGTGTTTATCTTTGAGACAGTCCAACCCCAAGAATAGCTTTAAAAGGGAAATCA 

^ AAGTCCCTTACCCAACACGCGCCCTGTAACTTTAGAATGAACGCAGGCTCCTCAGCTGTGGGCTNGGC 

£30 ATGGNTCCCGTCACCCGTTGGTGTGAAACAAGGCGGGAAATTCATTAGGATGNTTATGGNTTCTTO 

y CCCACCCAGCTTTTCCTGGTTCTGG 

TCTAGACTTGCGTGGGCCCTCAGACCCGTTTC^ 

CACGCATGCTCTTGCTGTCACATTTATTNCTTTGCCCTGCAGCCTTCTTTTGGGGGGG 
CNCTTACTGGACTGTNGCCNTTTT^ 
_ 35 TTTTTTTTTAAAACAGNG 
U NGGGCNACCCCCCNTNTTGNAAAACCC^ 

CP TTTNGGC AA ATCCCCCCNTGGNNCCNNN GCTCCCTAAA AATTTTNTT 1"! " 1"1 " 1 ' 1 NNNNTC 

o 

40 TTNAGCCTATAGNGAGTCGTATTACAGTGGCGGCCGCTCTAGAACTAGTGGGATCCCCCGGGCTNGNN 
GNATTTCGGCACGAGGCCCGTCTCCTGTGTTAGGTCTGACCTCCGGCCGATCGTCCGCCGCCGCACGG 
NTTGCCGCCATGGCCCTNANCGATGCCGACGTGCAGAAGCAGATTAAGCACATGATGGCTTTTAT^ 
ACAAGAAGCCAATGAGAAAGCAGAAGAAATTGATGCNAAGGCAGAAGAAGAGTTCAACATTGAGAA 
AGGTCGTCTTGTCCAAACCCAAAGACTGAAGATTATGGAATATTATGAGAAGAAAGAAAAGCAGATT 

45 GAGCAGCAGAAGAAAATTCANATGTCCAATTTGATGAATCAAGCGAGGCTCAAAGTCCTCAGAGCGA 
GAGATGACCTTATCACAGACCTACTAAATGAAGCAAAACAGAGACTCAGCAAAGTGGNAAAAGATAC 
AACCAGGTACCAAGTGCTGCTGGATGGACTGGTCCTCCAGGGTTTTGTACCAGTTGCTGGAGCCCCCG 
GATGATCGTTCGCTGCAGGAAAACAGGATTTTCCTC^ 

TGTGTCCAAGTTGCAACCCAAAAAGANACGTTTGATGTCCANATTGACCANGAAGGCCTTACCTTGNC 
50 CCGAAGGAAGATANACCGGCCGGTGGTCCGAGAATCTATTAACCGGGGGACCCGCAAAGAATCAAAG 
GGTGGTCCCACCNCACCTCGAAAGGTCGGGTTGGACCTTCATNAGCCCCAACCAAATGAATGCCCCGA 
ANGTGGCGGGGGAGGCCTTTGTTTTGGTGGCAAATC^ 

CCAGGAAGGTGCCTTGACCAAGGGACCCCTCCCCTTNNTTTGGGAANAAAACNAAAATGG^ 
NTTAACCTTTCrriTlTrCTTGTCCCCTTGCCCrrrrri'riGGGNC 

55 



4-j 

'tn 



22 



TTNAGCCTATAGNGAGTCGTATTACAGTGGCGGCCGCTCTAGAACTAGTGGGATCCCCCGGGCTNGNN 
GNATTTCGGCACGAGGCCCGTCTCCTGTGTTAGGTCTGACCTCCGGCCGATCGTCCGCCGCCGCACGG 
NTTGCCGCCATGGCCCTNANCGATGCCGACGTGCAGAAGCAGATTAAGCACATGATGGCTTTTATTGA 
ACAAGAAGCCAATGAGAAAGCAGAAGAAATTGATGCNAAGGCAGAAGAAGAGTTCAACATTGAGAA 
5 AGGTCGTCTTGTCCAAACCCAAAGACTGAAGATTATGGAATATTATGAGAAGAAAGAAAAGCAGATT 
GAGCAGCAGAAGAAAATTCANATGTCCAATTTGATGAATCAAGCGAGGCTCAAAGTCCTCAGAGCGA 
GAGATGACCTTATCACAGACCTACTAAATGAAGCAAAACAGAGACTCAGCAAAGTGGNAAAAGATAC 
AACCAGGTACCAAGTGCTGCTGGATGGACTGGTCCTCCAGGGTTTTGTACCAGTTGCTGGAGCCCCCG 
GATGATCGTTCGCTGCAGGAAAACAGGATTTTCCTCTGGTGAAGGCTGCAGTGCAAAAAAGCAATCCC 
1 0 TGTGTCCA AGTTGCAACCCAAAAAG ANACGTTTGATGTCCANATTGACCANG AAGGCCTTACCTTGNC 
CCGAAGGAAGATANACCGGCCGGTGGTCCGAGAATCTATTAACCGGGGGACCCGCAAAGAATCAAAG 
GGTGGTCCCACCNCACCTCGAAAGGTCGGGTTGGACCTTCATNAGCCCCAACCAAATGAATGCCCCGA 
ANGTGGCGGGGGAGGCCTTTGTTTTGGTGGCAAATGCCCACCAGGGA^ 

CCAGGAAGGTGCCTTGACCAAGGGACCCCTCCCCTTNNTTTGGGAANAAAACNAAAATGGGCCCNGT 
15 NTTAACCTTTCri'll'lllCTTGTCCCCTTGCCCl'ri^ri'rilGGGNC 

TNNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAATTCGGCACGAGGGCCGAGAAGGCAACATGGGTCACCAGCAGCTCTACTGGAGCCATCCGAGAAA 
20 ATTCGGCCAGGGTTCTCGCTCTTGCCGGGTCTGCTCCAACCGGCACGGTCTGATCCGGAAATACGGCCT 
CAATATGTGCCGCCAGTGTTTCCGCCAGTATGCGAAGGACATCGGCTTChTITAAGTTGGACTAACCAA 
ACTTCCTTANATGGNTCATCCAGCACATCANCCTTAGGCGGAAACAATNNTAGNTNTTTGTNTATAAA 
r+ ATAAANGTTTTCAAANCTTCAAAAAAAAAAAAAAAAAAAAAAAANCCNNNGGGGGGGGGNCCGGGC 
% CCCNANTTCCC^TNNNNGGGGGG>WTNAAAAAANNNNN^ 
25 NNNNNNNNNNNNNNn>JNNN^ 

NNNNNNNNhnSINNNNN>W^ 

P"' NGhWNNCNCNNNNNNNNANh^^ 

M= NNN>OslNNNNN>n^ 

=p 30 NNNNNNNNNNNNNhnsTNNN^ 

|ij NNNNNNNNNNNNNN>^ 

g NNNNNNNNNNNNNNNNNN^^ 

?==j NNNNNNNNN 



^35 

ijj TTNANCAAANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
ATTCGGCACGAGGCCCANTCTCATCCCGTCCTCTCCCCTGGTTGTAAATTGCTGCACTGGTAACATCAG 
GTAACCTAGGAAAGAATCTGCCTGCAATGAAAGAGACTGGGGTTCGATCCCTGGGTGGGGAAGATCC 
CCTGGAGAAGGAAATGCANCCCATTCCAGTNTTCTTGGAGAAGGAAATGGCANCCCACTCCAGTANTN 
40 TTGCCTGGANAATCCCNTGGACAGAGGANACTGGCCGGTTGGAATAGGACTGACCACCTACCATTTTC 
CCACCNTTTCCACTTGGAACTTTCCAGTTTTNGGAAGCAAAAAAATGGACTTCAGGCTTGGTTNGGAA 
ATAACCTACTTTTTTTGNGGGAATNACCTTTTCATTTC 

TTCNAAACC^TAAAAGGGTGGAAGNAAAAATTTTCGACCTATGGTTATTAAACTNGATTTGNAATAT 
NCCTTGAAAGCTTACCTTGGAAACNTACCTTATANTTTNCNTGCCCCAAATTTTGTTTGTTT^ 
45 ANAANGGAAAAAATGGATNTAAGTTAATTTAATAAATTAATTGGNCTGGCCTTGGGATTNAATCCTCN 
CAGCAATCCTGGTTGGGNCTGGTTTNCCCATTTTGGATNGGGNAATGGNGGNCCCGGGNAATTTTTTN 
CTTTTAACCCCTTGAATGCCANGTTAAAAAGGGCTTTCCTNGGGGGGGNCCTTNNGGGGNAAAAAAAA 
CCCCCCCCTTGGCCA>TNANAACCnTAAAAAAAAAANGGGGGTTTGAANCCCCTGGGGCCCCCAAAAA 
ACCCTTTGGGNAAAAGGNAAANGGCAATANCCCCTCCCAAAANATTCNCNCCCNGGGNAAANGNCCC 
50 TTGGNAAAAG 

GANACATTTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGTC 
GGTCTGGGTGTCANNTGCTCCAAGGAAGTAGCCACTGCCATCCGTGGGGCCATCATCCTGGCTAAGTT 
55 GTCCATCGTCCCTGTGCGAAGAGGCTACTGGGGGAACAAGATCGGCAAGCCCCACACGGTTCCTTGCA 
AGGTGACTGGCCGCTGCGGCTCCGTGCTGGTGCGCCTCATCCCTGCCCCCAGAGGCACTGGCATCGTC 



O 



23 



TCCGCCCCTGTGCCCAAGAAAGCTGCTGATGATGGGCCGGATTCGACGACTGCTACACTTTTGCCAGG 
GGCTGCACTGCCACCCTGGGCAACTTTCGCCAAGGGCACTTTC 

CCTTACCCCTGACCTCTGGAAAGAGACGGTGTTCACCAAGTCTTCATATCAAGAATTCACTGACCATCT 
TGNGAAGAACCACACCAGAAGTCTTCGTGCAAAGGACACANGGCCCAGCTGTAGCCACCACATAATT 
5 TTATAAAGGGAATAATTAAGGTGAATGAAACCAAAAAAAAAAAAAAAAAAAAAAAACTTGGGGGGG 
GGCCCGGGCCCCNATTTCNCTTTATGGGGGGGGNNNN^ 
NNNNNNNNNNNNN^ 
NNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNN^ 
10 NNNNNNNNNNNNNNN^ 
NNNNNNNNNNNN 



TNNNNAAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
15 GTCGGTCTGGGTGTCAAGTGCTCCAAGGAAGTAGCCACTGCCATCCGTGGGGCCATCATCCTGGCTAA 
GTTGTCCATCGTCCCTGTGCGAAGAGGCTACTGGGGGAACAAGATCGGCAAGCCCCACACGGTTCCTT 
GCAAGGTGACTGGCCGCTGCGGCTCCGTGCTGGTGCGCCTCATCCCTGCCCCCAGAGGCACTGGCATC 
GTCTCCGCCCCTGTGCCCAAGAAGCTGCTGATGATGGCCGGCATCGACGACTGCTACACTTCTGCCAG 
GGGCTGCACTGCCACCCTGGGCAACTTCGCCAAGGCCACTTTTGATGCCATTTCCAAGACCTATAGTTA 
20 CCTCACCCCTGACCTCTGGAAAGAGACGGTGTTCACCAAGTCTCCATATCAGGAATTCACTGACCATCT 
TGTGAAGACCCACACCAGAGTCTCCGTGCAGAGGACACAGGCCCCAGCTGTAGCCACCACATAATTTT 
ATAAAGGGAATAATAAAGTGAATGAAACCNNNNNNNANNNNNN^^ 

= CCGGGNCCCANTTTCCCTTNTANGGNGGGNNN^ 
NNNNNNNNNNNNNNNNN^ 

^25 NNNNNNNNNNNNNNNNN^ 

S NNNNNNNNNNNNNNNN^ 

y NNNNNNN]SnSTNNNN^ 

sn 

£30 TTNNNCANNNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
hj CTATACATCACTGTTCTTTTGCTGTCTCGTACGCAGCATAGCCTCTTAAAATTGTATCCTGACAAAGAC 
CACATCAGCACATTACCCCGCACTGATCCACTAGATGGCGCTGTCTCAAGCTGGCAGAACACACCAGG 
^ TAATTTTTTGACAAGTTCTTTCTGNGTCT 

^ AGTATCAGATATTTAACCTAAAAATTCACCAGAGTTATTGTGCGCTGTTGCGTTGCTAGGAAATGTACT 
J: 35 ACCATTCACCCACATTGCACACAGCAGGTGTCTCGGAGCTCATTGTGTGCTCACAGAACGTGAAGCGT 
\ J GGTCCTTGTGGAGTAAATCCACTCGAGAACGAGGCTCTGAGGCTTCTCGGCTGCCTTCCTGACTCCGTC 
^ CTGGGATGAAGACATCCAAATCATTTCTAAATGTTTTTACTCTCACATAAAGTAAGCCAT^ 
O TGTTCTCTGAGACAGACTTTTCTATCAACTCTGTCCTGTC 

H= TTGATTTGCATTCGAGGGTCCAGCAACGTGCTGTGGGGACGTCCCTGGTGGCCCAGTGGTTACAGAAT 
40 CCGACTGCCAACGCAGGGGACACAGGTTCAATCCCTGATCCAGGACGATCCCACATGCCGCGGAGCA 
GCCGAGCCCACGTGCCACTCAGTTGGCCCGTGTGCCACTGGTTGACGCCATGNAAACGAGAAGTCCTG 
GTACCCCAACNAAGAAGTANCCCCCACTTANNAACCAAAGACTTGGNCCAACCCAAAANTNANTTAA 
AANTCCCNAAAAAAAAAAAAAANCCTN^ 
NNNNNNNNNNNNNNNNAAA 

45 

GCCTATNNGGAGCTNCANCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGATCA 
TATAGTAAACCCAAGCCCTTGACCTCTTACAGGAGCTTTGTCTGCCCTCTTAATAACATCCGGCCTAAC 
CATGTGATTTCACTTTAACTCAATGACCCTGCTAATAATTGGCCTAACAACAAATATACTAACAATATA 
50 CCAATGATGACGAGATGTTATCCGAGAAAGCACCTTCCAAGGGCACCATACCCCAGCTGTCCAAAAAG 
GCCTCCGTTATGGAATAATTCTTTTTATTATCTCCGAAGTACTATTCTTTACCG 

CTACCACTCAAGCCTCGCCCCCACCCCTGAACTAGGCGGCTGCTGACCCCCAACAGGCATTCACCCAC 
TAAACCCCCTAGAAGTCCCACTGCTCAACACCTCTGTCCTATTGGCTTCCGGAGTTTCTATTACCTGAG 
CCCATCATAGTTTAATAGAAGGGGACCGAAAGCATATATTACAAGCCCTATTTATCACCATCACATTA 
55 GGAGTCTACTTCACACTACTACAAGCCTCAGAATACTATGAAGCACCTTTTACTATCTCCGACGGAGTT 
TACGGCTCAACTTTTTTTGTAGCCACAGGCTTCCACGGCCTTCAC 



TTGNCTGCTTCTTCCGCCAATTAAAANTTCATTTTACTTNTAACCACCN^ 
GGCTGATACTGACATTTTNGNAAACGNANNCNGGACNTTTCCCTTATGGOT 
TCCTNNNNNNNNNNNNN^^ 
ANGGGGGGGGGGGGGGGNNNNNNNNNNN^ 
5 NNNNNNNNNNNNNNNN^ 

NAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 

CGGCACGAGGGAGAGAGAGAGAACTAGTCTGAGTTTTTTTTTTT^ 
10 CCNGCCACCNNGTTNTNGTNAAAGGGGGNANTNGAACCTN^ 

NGCCCTAAAANGNGCCCCTTTNGNAAANN^ 

CGGGGGGCCCNNNCCNAAAANNTTTTTTTTT^ 

NAAAAAAANTNNGTTTNGGGCNNANTTGNCCNAAAACCCTO 

AAAAAANTNCCNTTTCCCCCAAAAAAAAAAAAAAAAACCNNGGGGGGGGNCCC 
1 5 CNTNNNGGGGGGNNTNNNANAN^ 

NNChfiSTNCNNNNNNNCNN 

NNNNCNNNCNNNTNNNCNNNNNNN 

NlSnsnSfCNCNCNNNNCNNNCCNNCNNNN^ 

NNNNNNNNNNNNNNNNNCC 
20 NNNNNNNNNNNNNNNNCTO 

NNNNNNNNNCNCN^ 

~=§ 

^ TTAAGNCCNTNNNGTGNNGTNNNNNTNAA^ 

25 CTGCAGGNCANTGCATATNCNTGTTTC 
^ TGCCTACATTCACNGTGTCCAGTT^ 

^ CCTCCCTGACAACTATNAGATCATTGATTCCTNANTAGANGACATTACGTATGTGTTGAANCCCNCTTT 
D1 CACAAAGCAGCAGATTGCTAACTTGGACAAGCNCGCOSfAGTTATNCCGGGCATATGATGGCACCACTT 
ACCTGCCAGGTATCGTNGGCCNGAATAACATNNANGCCAATTGACNACTCCAACTGCCGNCCTTTCAN 
=P 30 GCTCTGTCTAAC(^TTNCTCCTNTCTGGANCTACCTTCTGGCAAGANGACNACTNTATAN 
Uj NATNTCTNCANGGGGATATTATCGATTTT]^ 
» AACTTTCTNNTAACCNCTTGC^ 

fi TNTCNGTCCTCTNGNCCACCCNTCNCNNCTTTTTANCAATNNACN^ 
?5 GNATTTTTACTNNCCCTGGGGCTTTTNGAANGGNTNANNCANTO 
% 35 AAGAAANANCNANNANCTNTTNGGTO 



CP 



40 



TTNNTTNANAAAANTNNGCCTANTTCTGGNTTTO 
NTCTNNANTGNANCANTTCC^ 

CNANNTNGGANCCCTTTCNTACCCTGTNCTCCNAGNTCCTATGGGNATNCTAAATGTGCNANANGTTN 
NNTANTATCCNNCCCGNCC 



TTAAGNCCNTNNNGTGNNGTNNNNNTNAAAN^ 

CTGCAGGNCANTGCATATNCNTGTTTGGNGTGTGGCAAGTACTTTCANGGCCGGGGNTTGAANTCTCA 
TGCCTACATTCACNGTGTCCAGTTTAGTCACCATGTNTTCCTCAACCTCCACANCCTCANGTTTTACTG 
45 CCTCCCTGACAACTATNAGATCATTGATTCCTNANTAGANGACATTACGTATGTGTTGAANCCCWCT^ 
CACAAAGCAGCAGATTGCTAACTTGGACAAGCNCGCCNAGTTATNCCGGGCATATGATGGCACCACTT 
ACCTGCCAGGTATCGTNGGCCNGAATAACATIW^ 

GCTCTGTCTAACCNTTNCTCCTNTCTGGANCTACCTTCTGGCAAGANGACNACTNTATANGAACATCW 

NATNTCTNCANGGGGATATTATCGATTTTNNTNGGTCCCANN^ 
50 AACTTTCTNNTAACCNCTTGCC^ 

TNTCNGTCCTCTNGNCCACCCNTCNCNNCTTTTTANCAATNNACNNATACAG 

GNATTTTTACTNNCCCTGGGGCTTTTNGAANGGNTNANNCANTN 

AAGAAANANCNANNANCTNTTNGGTNCCTGANNGGTTANTNCCNGAGGGNNNCN^^ 

TTNNTTNANAAAANTNNGCCT^^ 
55 NTCTNNANTGNANCANTTC^ 



25 



CNANNTNGGANCCCTTTCNTA 
NNTANTATCCNNCCCGNCC 



5 TNNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GCCGGTTTCCTGAGNCCCGCAAGGCGGCGGAGACATCTCTTTTGAGTAAACGACTCAGCGTCCAGTGC 
TCCAGTGGAAAGATCTAAGGGGCCCGCCACTAGCGCCGCCACCATGCCCAACTTCTCTGGTAACTGGA 
AAATCATCCGATCGGAGAACTTCGAGGATTTGCTNAAAGTGCTGGGGGTGAATGTGATGCTGAGGAA 
NATNGCATTGGCTGCANCATCCAANCCANCAGTGNANATCAAACAGGAGGGGGACACTTTCTACATC 

10 AAAACCTCCACCACCGTGCGTACCACAGAGATCAACTTCAAGATCGGAGAGGAGTTTGAAGAGCAGA 
CTGTGGATGGGAGACCCTGTAAGAGCCTGGTGAAATGGGAGAGCGAGAACAAAATGGTCTGTGAGCA 
NAGGCTGTTGAAGGGAGAGGGTCCCAAGACCTCCTGGACCAGAGAACTGACCAACGATGGAGAGCTG 
ATCCTGACCATGACGGCGGATGACATCGTGTGCCCCCAGGGTCTACATCCGGGAGTAAGCGGCTGCGG 
CCCCAGAGCCACCAAAGCTTGCCCCCCGNCCATGCTC 

15 CTAGCTTTTNCCCTTATTCCCAA 
TTTTATTGGACCCCTTCNTTTTC 

CGATTCCANGGATTAATTTCCCCCGAACCCCCCNCCCTGGGGCCTTANCCCCCAAAANAANCCCCGNA 

NNAACCNTTTTTTTTTTO 

GCCCCTTTGGGCTTTCCANTTTTTTTG 

20 

TTNANCAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
Q CCGCCGGCCTTGGGGCACTGTGCTGGTCGGCGGAGTAGGCGGCCATGGGGAGCCTCCGCGGCCTGCGC 
y3 CTGGTGGCTGGAAGTTGTTTTAGGTCATG 

ffl 25 TCTGATTTGAAGAGAACAAATGGATTTTGCAGCAAACCCCAGGAAAGTCCAAAGCCTCCAGACCAAC 
\A ACACTTACAGCCACAGAGTGCCATTGCATAAGCCTACGGATTGGGAGAAGAAGATTCTAATATGGTCA 
f n GGTCGCTTCAAAAAGGAAGATGAAATTCCAGAGACTGTCTCGTTTGANATGCTCGATGCTGCAAAGAA 
TV CAAGGTCCGGGTGAAGATCAGCTNTGTAATGATTGCCTTTGCCAGGGGCAGGATGCGTATTGATGGTT 
^ ATAGAGGGCAAGAAGGCTGCCANAANAAATGANACTTTACCAAGCTTGAACCTAAAAAAAAAGCTTG 

30 TNTGAAAAAAAAANCTTGTTTTGAAGGCCAAACCGAGTACCANATNTNTCGTO 
ljJ ACCTAAAAATAATGCTGCAGCAATAGGCCTTATTAAAAANAANGGGGGGGTTGANCTTNCCT^ 
s _ CCTTTTAAACTTCNAATAAATTTTNTTAAANAAAAAAAAAAAAAAAAAACCT^^ 
U GGNCCCCAATTCCCCCTTTANGGGNGGNN 
CP NNNNNNNNNNNNNN^ 
p 35 NNNNNNNNNNNNNN^ 
m NNNNNNNN 



TTNANAAAATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
40 AATTCGGCACGAGGGCGCTTCTTTGCTCGCTCCTCCGCACCCCGCGGCCCGTCTCCTCCATCGATCGCC 
ATGGAAGAAGAAATTGCCGCCCTCGTCATCGACAATGGTTCTGGCATGTGCAAAGCTGGCTTTGCTGG 
GGATGACGCCCCCCGGGCCGTGTTCCCGTCCATCGTTGGGCGTCCCCGACACCAGGGCGTCATGGTGG 
GCATGGGGCAGAAGGACAGCTACGTGGGCGACGAGGCCCANAGCAAGCGTGGCATCCTGACCCTTAA 
GTACCCCATCGAGCACGGNATTCGTCACCAACTGGGACGACATGGAGAAGATCTGGCACCACACCTTT 
45 TACAACGAGCTGCGTGTGGCCCCCGAAGAACACCCCGTGCTGCTGACNGANGCCCCTTCTAACCCCAA 
GGCCAACCGTGAAAAGATGANCCAGATCATTGTTCGAGAACGTTCAACACTCCTGGCATGTATGTGGG 
CATTCCAAGAATGGGNAATANTTAGNCGACTGATGCCCGAACAATTGGGAATTGTCNTTGGACTTNTG 
GGGGACGGGGNNCACCCCACACCGGTGCCCCATTTTAC^ 
TNCTTGCGTTTTGGACCTTGGCTTGGCCGGGAACCTC 
50 GGAACGNGGGTTACAGGGTTTTAACCACCCACAAGCCCGANCCGGGGAAAATTGGGGCCGNGGACAT 
CAANGGANAAAACTTTTTGGTTACCTTNGCCCCTTGGAACTTTC 

GGTGNAATCCCCCCTTCCTTCCTTTGGANAAAAAAACTNTTAANCTTGNCCCCCAANGGTC 
AAAACCCNTTGGGCAATTGAACCNGGGGTTCCGGNGGNCCCCANGGGACCTTTTTTC 

55 



26 



TNNNNCAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
AATTCGGCACGAGGCTTTTGTATTATCAAGTAAGATTCTTTTTTCGGCTGTA 
GGTTTATTCTTTTCTTTTTT^ 
GTATTTTGAATTTACATCTAAGCCT^ 
5 GGAGGGGAAACCTTTTTTTTTTGTAAACTTT^ 

ATCTGATGGCCTAAATGGANAGGGGANCAGCTCCTTGGNGAATGATAAGTAANGGCANAAAANATTG 
TNTTTCATNCCTACNTTGGGGAAAAAAGCNTANCCCTGANATTTTNTTCTC 
CATGCAAAAAAAAAAAAAAAAAAACNNGGGGGGGGGCCCGGCCCC^ 
NNTNAAANNNNNNNNNNNNN^ 
10 NNNNNNNNNNNNNNN^ 
NNNNNNNNNNN^ 
NNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNN^ 

15 

ACAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAA 
TTCGGCACGAGGAGACATGGCCAAGTCCAAGAACCACACCACGCACAACCAGTCCCGAAAATGGCAT 
AGAAACGGCATCAAGAAACCCCGATCACAACGATATGAATCTCTTAAGGGGGTAGACCCCAAGTTCCT 
20 GAGGAACATGCGCTTTGCCAAGAAGCACAACAAGAAGGGCCTGAAGAAGATGCAGGCCAACAATGCC 
AAGGCCATGAGTGCACGTGCTGAGGCTGTCAAGGCCCTCGTGAAGCCCAAGGAGATCAAGCCCAAGA 
^ TGCCAACAGGTGGCAGCCGCAAGCTCAGCCGACTTGCCTACATCGCTCACCCCAAGCTGGGGAAGCGC 
W GCTCGTGCTCGCATCGCCAAGGGCCTCAGGCTCTGCCGGCCAAAGTCCCAGGCCAAGGCTTCACCCAA 
^ GGCCAAGCCACCTGCGGCTGCGGCTCCAGCTGCCAAGGGTGCCCAGGCCCCCACCAAAGCTCCGGAGT 
03 25 AGAGACCTTCATCTGCCAGTGTGAGGACAGAAGGACTGGTGTGACCCCCTGGGCTGCTGTCTGCGTGG 
%J GGCTGGTGTCCTCCTGTGCTATTTGTACAAATAAATCTGAGACAGGAAAAAAAAAAAAAAAAAAACT 
111 NNGGGGGGGGCCCGGNNCCCATTTNNCCCTAAANGGGANGNNN^ 
jU, NNNNNNNNNNNNNNN^ 
V NNNNNNNNNNNNANNNNNNN^ 
J"H 30 NNNNNNNNNNNNNNW 
w NNNNNNNNNNNNNNNNNN^ 

3 * 



^ J NNCAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 

0 35 TTCGGCACGAGGCnTTGGGGTTCTTTCTCCGCGTAACGTGTGGTCTCTGATATTCAACCCTCCTCCGAG 

01 CATAGGCTGCATGAGGCGGGGGCGGGCTCCCACATTCCTGCTCGGCGGAGGGGCCGCTCTGCTGCTGT 
O CGCTGTTTTGGATGCCGACACTGCTGCCTGCAGCCTCTCGCCTTCTGTTGCTACCCCGAGCCCTGCTGT 
ja CCATGGCTTCAGGAAGTCCCCCGGCCCAGCCCTCGTCGGCCTCGGGCTCCGCCTATGTCCCCGGCTCGG 

TCTCTGCGGCCTTTGTGACCTGCCCCAACGAGAAGGTCGCCAAGGAGATCGCCAGGGCTGTGGTGGAG 
40 AAGCGCCTAGCAGCCTGCGTCAACCTTGTCCCTCAGATTACATCCATCTATGAGTGGAAAGGAAAGAT 
TGAAGAGGACAGTGAAGTGCTGATGATGATCAAAACCCAAAGTTCCTTGGTTCCAGCTCTGACGGATT 
TTGTTCGGTCTGTGCACCCTTATGAAGTGGCTGAGGTGATTGCATTGCCTGTGGAGCAAGGGAACTCCC 
CGTACCTGCAGTGGGTGCGCCANGTTACANAATCNGGTNCTGACTCCAGTACAAGCCCCGCTGTGAAT 
GAACCTTTGGTCNTGGCCTGGGTTNCCTCATAAATATCAACACTTCTACCCTTGGAAGAACNGGACTCT 
45 TAAAAAAATCCCGGTTTTAANTCTTTTCNNNWINN^ 
GGGGGGGGCCCNNCCCCCNNNTNNNNNTT™s^^ 
NNNlWnsWNNNN^^ 

N^^NNNNNNNN^^^^^J^^^ 

50 

TTNNTNTAGTNANGNNTGCTNGANCNCACNGNNNCCTNTNAGNCCTATATGGAGCTGCATNACAGTG 

GCGGCCGCTCTACAACTAGNGGATNCCCCCGGNCTGCNNGAATACGGGNTCCWAGNGNTTTTTTACTC 

TTTTCCTANTNTNNCCGACNCNTTCANTNG 

ATNNTNTGTTNNCTNCNAGTNGTCCTGTNGATCCCNTTACC^TNTGNNATNNTNTCATTCN^ 
55 TGNAAGNAAGGTANGTCWCCCTCAATGTANTATTNNG 
TTCNNNNNCTT>WChn>n^INN>n'CCCT 



27 



4^ 



01 



NNNTNNNTANATCTGN^^ 
NNTANTNCNNCANNTANNNA 
CNNNTNTANCNNNTNTCN^ 
CNNCCCNNTTNNNNTTCC^ 
5 NGNTNNACCACATCTTNCT^ 
NTNTWCTTTTTNCCTCTCT 
TTNTTNNTTTCCTTNTNATATCTAC^ 
NNTCANCANTNGNATNTTTTNTNNATTTNATTACT^ 
TCNNTCTCNCTNNTNTTN^ 
1 0 CCANCNATTNNGTGTAATNTNTNTATTNTC ACNTNNTNTNAATNTTNTNCTCCTNTANGANNNTCA 
ATCNNACNNTNNTGNTCNGCTCNTCACNTTNTATNTATCNTNTATATAGNT^ 
TNANGATATGCATANNTNTGNTCATCTGTTATTGCACCTCGCNANACTNNT1W 
GCNCATCTATCTCCTTAAGNTCNACANCNCTTNNNGCGNCNCTGATNCTATNTATNTCTCNTC^ 
ATACATNCTNCTCCTNNTCNCCG 

15 

TTNAGCCTATAGNGAGTCGTATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCNGGCTNGNNG 
GNNANGGGCATATGCTTGGTCTGGGTGGTGTGGNAAGGACCTTTNAGGGCCGGGGTTGNAAGNTTAN 
GNCTNNNTTTACNNGGGNCNANTTAANCNNCNTGGNTTTCTTAACCN^ 
20 GCNTCCTNNCNACNANNAAAACATTGNTTCCTNACTNAANGANNTTACGTAT 

TNACAAAGCANCAGATATGCTAACTTGGACAAGCAAGCCAAGTTATCCCGGGCATATGATGGCACCA 

CTTACCTGCCANGTNTCTGTGGGCCTGAATAACATANAGGCCANTGANTACGCCAACGCCGNNCTTNN 

GGCTCTGTNTAANGNNCCTCCTCTCNGGAACT^ 

GNCCTCCAGGGGATATCATGTGCTTGTTGGCCANCGTTTCGGAGAGCTGATGAGAAAACTCTGGAACC 
25 CTCTAATTTCAAAGNACATGTTTTCC 

TTTTTNTATCACGAAACAAGGGGATGGAGNTGATTTNTCTGNCCTGNTTNTT 

NANCTCTGGGGGGGNGCCCCNAAGNAAAAAAAAAAGACAAATTGTTACCTGGACGTT^ 

GGNGCCATTGAAGGATCTTTCNCTAAAAAA 

AAAAAAANCAACNTCNTGCNTTATITACCGANTNNCCCCGGN^ 
30 NTTAATTTACCNTGGCC^CTTGGNANGTTTCCTTTNCCTCCCCCCCTC 

GANACNGGNTTCATTTTTTCCCCNNNGGGGNTTN 



TTNAGCCTATAGNGAGTCGTATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCNGGCTNGNNG 
^ 35 GNNANGGGCATATGCTTGGTCTGGGTGGTGTGGNAAGGACCTTTNAGGGCCGGGGTTGNAAGNTTAN 
Z! GNCTNNNTTTACNNGGGNCNANTTAANCNNCNTGGNTTTCTTAACCOT 
□ GCNTCCTNNCNACNANNAAAACAT^ 

M TNACAAAGCANCAGATATGCTAACTTGGACAAGCAAGCCAAGTTATCCCGGGCATATGATGGCACCA 
CTTACCTGCCANGTNTCTGTGGGCCTGAATAACATANAGGCCANTGANTACGCCAACGCCG>mCTT>W 
40 GGCTCTGTNTAANGNNCCTCCTCTCNGGAACTACTTTCTGGNAGAAGACACTTATANGAACATCAAAC 
GNCCTCCAGGGGATATCATGTGCTTGTTGGCCANCGTTTCGGAGAGCTGATGAGAAAACTCTGGAACC 
CTCTAATTTCAAAGNACATGTTTTCCNCATGAAANGNTGCAGGCTGTTGTCCTCTGCNGCAAGAAGA 
TTTTTNTATCACGAAACAAGGGGATGGAGNTGATTTNTCTGNCC 

NANCTCTGGGGGGGNGCCCCNAAGNAAAAAAAAAAGACAAATTGTTACCTGGACGTTTTT 
45 GGNGCCATTGAAGGATCTTTCNCTAAAAAAAANNGCCTTCATCCTTGATTTTGGC 

AAAAAAANCAACNTCNTGCNTTATTTACCGANTNNCCCCGGNNAACCNANGGGNNGGGG 

NTTAATTTACCNTGGCCNCTTGGNANGTTTCCTTTNCCTCCCCCCCTGTTO 

GANACNGGNTTCATTTTTTCCCCNNNGGGGNTTN 

50 

TTNANAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
AATTCGGCACGAGGCAAAAAGCGATTGCAGTTGTTGATGGGGACCGAGATAAGGCCCAGAATTCTGA 
CCAGATACTTGACACTTCATCACCCGTTCCTGGCTGTTCCTCTGTAGCTAACATCACATCATCTCAGAC 
AACCTCACGACAACAGGGACTGGCACATCCAACTCGAGGAGGTGATGCTGAGGCTGAACACACAGTG 
55 AGCGAGCACCCAACTTCTAGCAGCGGAGCCCCAGCGCCTTCCTCATCTCAAGCTAGTGAGGGTCTCCC 
. TCAGCATTGTGCCTTAGGTCAAGTGGAGGATCATCCTTGGCAGCTCANACAACCTTGTTANTTGATAG 
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AATACCAAAGGATACAATTGNCGGATCCGACTGAACACCACTTAAAAAGGAANCCGAATCCTGANAA 

CTTGGCCCGNCTNTNGAGTGGGNCCGAAAAAAAANCTC^ 

CAAAATTCCCTTGCCCCGGCCCATTAAT^ 

ATTCGAGGGGCTTGNCAAAAGGAAAAGGGTCTTCCCATNTTCTTNAAAGGAAA^ 

NCAGGAAACATTTTTGATGNATTTACAAGGGGNCCCGGNTTTTGGCCGGTTGGACC^ 

CAAGTTGNTTTTCATTANAAGGAATCG 

TANGGGGAATCCAAGNCCCAAGCTTTCCAAANAAAAAAAACTTTTCTTTNAAANA^ 

AAANGGCCGAACCTTTTAATNCCANAAAGGGGGGGTNNT^ 

GGGGATTNAAAAAANAAATTAATCCAANCCCCTNCCNNGGGATGNAAATTTTO 



TTGANAAAGCTGGACTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
TCGGCACGAGGCTTNNNNACNCCNTCGAA 
ANTCGNNTTACANTCCTGAAGGNNNCC 
15 CCNTCCTNANCTNG^GAATGAANAANNTGGNCTTGATCCTNNCNAAGNTGGCAATN 
AAGTCCTTTNNNACCGTGGAANTNGGCCAAACGTGCNTAAANNCCAT^ 
TTACTGGTNACCATTTCCTGNCGANGAGAACANNCNTNTTGGGTTTGNAGACTNCATGNAA 
TTTTTAGTTNANCTTTGCCTATCCTGAACTTGCCGAAGACGGACCTGGNTNCCCTG 
CTGGGTTTNCTNCAGCCNGGGCCTTNTCAAAAAAA 
20 TACATTGGNTTATTGCAGNGGGGAATNTAAANAAAAG 

TGAAATTTCNANGGNTTGAANGGAAAAAAACCAAATTTNCCATTCCCNAGTTTT 
GNACCAAAAAANACCCCTTGGGGGGAAATGGGGGCCAAAAACAGNN^ 
CAAGGGCCGGNAANACCTNCCTTANTTNGGANAATATTNGCCCCCCTTNTGGANN 
CNTTGAATNAAANAAATTTGGGCNGAAANC 
ft 25 ANTTNTTTTTTCCAANGTTCCCAAAAAAAAAACCTTTNCACC 

AANTTTGGCGNGCCCCGTCNANANGGGCNCCANGTTCCCCCGTTTTTT^ 
GGAAA 



30 TNNANNANAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
GGNTTGTATGTACAGGGCANTGATGTAACAACAAAAAATACCTGAGAAACANAATGTCCATGCTTTCT 
GCATCTTTAACACTTTGTGTTTGTATCACCTCATGGTGGCTTATTTTTC 
TTTTGAATAAACGAGTTTTGAAAAGACAGTACCTTTTACTATAAT^ 

TACTTCATGAGAACCGGTATTAAAATATTAGTGGGACGGCTCTTTTCTGAAGCTTCGGAAGTA 
35 ATCAGGGACCTAGGATATTTTTCTGAGGTCACTGGACAACTAGACTATGNATTGGCTGCTATNCCCTG 
ACCTGTANTACAGAATGATGCCTTGGCTATGTAATGGAATATATTCTAAGGGGGATGGTGTATATTAA 
GGGACTTTNATTCACAAGTACCATANTGGATATTCCAATGTATGGNAAAAACCATCTGGTGGGTTGGG 
GNCANTTTTTAATTTACAGGTTTGNATTAGAACCATAANATGAAAACCTCTGGGGA 
ATGGGCAGCCCCACCCCCAAACTATTTTTTAAATCANTTCATTANAANATTTTC 
40 TAATTTTTCCTTTTGAAACCTATA^ 

CAACTGGTTTTGGACCTAGTTTTAAATATAAAANGGNCCTTANATTTGNAANACC 

ACACTGGCCTCANTTATAAAAACAGGGCANTTTCNCGCTGGTTCANGGGGATCACAAGGGACCTCAAC 

TGGAAANTNAAAANTTTTGGTATCNAANAAATC^ 

AAATACCTTTTCCAAGCTTGGGATNCCCCNAAAAAATNTTTTAAACCGGGG 

45 

TNNNACAAANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
NAAAATATGTCTTTCNTTTTGNCACNTANAANCTGANACTGANNNNNGTT^ 

AGNTGANTTCTGNNTGGAGTTGATGAGCCCAAGGACTGGGCTGTTTGGGCCATATCCTGTTCATGGGT 
50 TTTGCCACCACTATAGAACCTTCTGTGGTCTCCCTTGCGAAAGGGGCACAGCTCGTCAGCGTATTTAAG 
GAGTGACCAGAGTGGAGAGCATGAGGGGAACAAACAGGTGGGGGCTGTTATCCAGAGAACAGTGCTG 
CTTTCTGCAAGAACTTCTAGGGTAGTATAGAATGGTGTTGGGAGCAAAGACTTTAGAGTGACAGAGAG 
TCCTAACAGGTCTCTTCACTTCTCTTGGGCTGCAGGGATAATCCTACAGGTCCCTAATCCCTTATTTGA 
AATCTTTTGGGATGGGTGTGTTTTGGGATTC^ 
55 TATGATACATAAAGTAATACCCCAGTGAGATTCANGGCAGTGCCCTACTGTATTCAAATCTATCAATG 
GTTCTGTAGCTAAATATATGAATATTCCCACTTAAGTGAGATAAATAGATTTTATAAATNGGGATCGG 
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GACCGGTCAAAACAAAATTTTGG 
TTTTGGNAATTTTANAAAANGGGA™ 

AAATTTGGCCCAAAAAANCCTTTTTNAAAACNCCCCAATGGGNNGGN1"!! 
CCAAAANAAAAANCCAAAGGGCCCANGG 

5 

NNNTATCTGGAGCTNCANCGCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
CGGCACGAGGTANNCTGCCNGNCNNCNTACTTC 

AACNNAATAACNNTCGCATGGCTNATGACNGGTCATGATGCCTCAGANCCCGANGNGCGGGGATNCA 
10 CGTGCGATCTTANGCCTTGTGNACGGGACGCCCGCCNATNANGATNCNACTTTCGCTCAAAAGANNGG 
ATATTNTNTGCGCCNNNATCNTTTO 
ATANNCNACNNNNGAANANCCNKNTTNCGCNGGNNN^ 

AGCNTNCGAGNGCAATATAANNCCCNTGTNCGNNAAKNTGACNNCCTNGNGN^ 
NGNGNTNAACNTCNNACNGAN 
15 GNTGGGCTTTGNACTATTGGTGCCTGAANGCAANCGNCNNTCGGNNAGNGNCNAGANNNCAATCTO^ 
NAGGCGNNACTGGANGNACCTTTGACTGNACTCGGCGGACCAGACNTACANNNGAGGTNNTTGGGAG 
ACGGACCTNTGCNTACTGNTTTCTOGNGATATACNNTTGTGGATGAACGANTANTATNTNA 
TACCTCTNTNGNATANCCGCCATGGATC 

CGCGGNCaSfCTGGGCTTNTTTGCTTTGCTTGANGNGGGNCTCAAATCCCTTO 
20 GGGNTTTANCGGTTCNTGGGGGAAAAAAAAGGNAN^ 

TTTAANANTCCCANGGGAGGAACCCCCCCCATTTNANNCT 

o 

« NAANACTGGAGCTCCANCGCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCCGG 
rt 25 CCCTGTCGGACCTGCCGGCAAGAGCGGTGATCGTGGTGAGACCGGTCCTGCTGGTCCTGCTGGTCCCA 
J? TTGGCCCCGTTGGTGCCCGTGGCCCCGCTGGACCCCAAGGCCCCCGTGGTGACAAGGGTGAGACAGGC 
P 1 GAACAGGGCGACAGAGGCATTAAGGGTCACCGTGGCTTCTCTGGTCTCCAGGGTCCCCCCGGCCCTCC 
N» CGGCTCTCCTGGTGAGCAAGGTCCTTCCGGAGCCTCTGGTCCTGCTGGTCCCCGCGGTCCCCCTGGCTC 
-P TGCTGGTTCTCCCGGCAAAGATGGACTCAATGGTCTCCCAGGCCCCATCGGTCCCCCTGGGCCTCGAG 
W 30 GTCGCACTGGTGATGCTGGTCCTGCTGGTCCTCCCGGCCCTCCTGGACCCCCTGGTCCCCCAGGTCCTC 
a CCAGCGGCGGCTACGACTTGAGCTTCTGCCCCAGCCACCTCAAGAGAAGGCTCACGATGGTGGCCGCT 
n ACTACCGGGCTGATGATGCCAATGTGGTCCCGTGACCGTGACCTCGAGGTGGACACCACCCTCAAGAG 
m CCTGAGCCAGCAGATCGAGAACATTCCGGAGCCCTGAANGCAGCCCGCAAGAACCCCGNCCGCACCT 
^ GCCGTNAACTCAAGATGTGGCCACTCTTGACTGGGANANCGGAGAATACTTGGGATTGACCCCCAACC 
™ 35 NANGNTTGNAACCTGGATGNCAATTTAAGGGNTTNTGNCAACATGGAAACCGGNGGANAACTGTG 
^ ! TAACCCCCCCTCAACCCCANNGTNGGNCCAAAAAAAAACTTGGTTTTNT^ 

GAAAAAAAAGNCCNTTTTGGGTNCNGGNNAAAACATNAAACCGGNGGGANTTNNN^ 
& GGGGGNCAAGGGGGCCCAANNONfTTN^ 

40 

GCCCTATNTGGAGNTNNATNNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTTA 
AGGGTCACCGTGGCTTCTCTGGTCTCCAGGGTCCCCCCGGCCCTCCCGGCTCTCCTGGTGAGCAAGGTC 
CTTCCGGAGCCTCTGGTCCTGCTGGTCCCCGCGGTCCCCCTGGCTCTGCTGGTTCTCCCGGCAAANATG 
GACTCAATGGTCTCCCAAGCCCCATNGGTCCCCCTGGGCCTTGAGGNCGCACTGGNGATGCTGGTCCT 

45 GNTGGTCCTNCCGGCCCTTCTGGACCCCCTGGTCCCCCANGNCCTNCCANCGGNGGNTACNANTTGAG 
CTTCCTGCCCCANCCACCTNAAGANAAGGNTNACGANGGNGGCCGNTACTACCGGGCTGATGANGCC 
AATGNGGNCCGTGANCGTGANCTTGAGGNGGACACCANCCTNAAGAACCTGAACCANCAGATNGAGA 
ACATNCGGANCCCTGAAGGCAGCCGNAAGAACCCCGCCCGCACCTGCCGTGACCTCAAGATATGCCA 
CTCTGACTGGAANAACGGAGAATACTGGATTGACCCCAACCAAGGCTGNCAACCTGGATGCCATTAA 

50 ANGGTTTCTGTAACATGTGAAAACCGGGGAGACACTGTGTNTACCCCAACTTCAGANCCNAGAGTGGG 
GCCANGAANAANATGNNNTATTNTO^ 

GTGAGANCAANTGAACCGNCGGNAATTTCNAAATTTNTAGTATTGNNGGGCAGGGGTNC 

TGNCGATGTGGGCANACAAGNNGAANTTTTNTNGCNCTTGANGNCCACCNAGGN^ 

T^CNTACACTGGNAGAAACAAACGNGGCCTANTTGGGCCAACANNANTGNNGAACCCT^ 

55 
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TTTGAGGCCNATAGNGAGTCGTATTACAGNGGCGGNCGCTCTATAACTAGTGGATCCCCCGGGCTGCA 
GGCCCGGCGCTGTTGCAGNTNNGNAGCCCTGCGTCTTATCTNTCCAGNCGGGGTCCTTTGCCTCGCCAC 
CCGCCCNTTCAACTGGCTGCGCCATGGAGGCNTACCATAAGTCTGATCAGCACAAGCTGNAGGCCNTG 
ANGGACACAGGCCAANNGCNTGCGTATNANO^ 
5 ANC(>JACGTCATGCTGCAGCGCTGNTGAGATCATGGNTGTCCTNTTNTTACACACCATGCGCTACAAN 
GNCCTGGATCCTCGGAACCCTCACAACGACCGCTTTGTTCTCTGNAAGGGCCATGCAGGNACCCCATC 
CTTGTATGCCGTCAGGNGATNGAAAGCNTGNNTTC^ 

GGAAAGATCAGCTTCCNNCTTGGACGGGGCACCC^TGGTNaSfTGAAAACANTC 

AGGCCANATGGGACTTCNTTGGNCCCANGGNCNTTGGAAGCCCGTTTTGCGGGNATGGCCTNCACCAC 
10 GGC^ATATACTTT>WACNAN^ 

CTGGNCAACANGGACNTNCNNGNTGGNAAGGNCCANGGCCNTTCNNTCAGGCTNTT^ 

GGANAAAATTTTGTTNGGNNATTCTTTGGAANATTC 

CCTCNGTTGTTGGNACCCANATTGGNCANTAAACC 

TNGNNAANCGCCTTGNNCATTNANTNTNAATNGGGGACNNAANNGNGGNAAAGG 
15 GNGGGNNTTTTNGNCNAGGTGGNAANGATTCNGNNCCNATNGAGGCCTNTO 
TTTTNCAGGGGACCC^AGTGTNTTCNNCAATGGGNNNNAATACG 



TTTGAGGCCNATAGNGAGTCGTATTACAGNGGCGGNCGCTCTATAACTAGTGGATCCCCCGGGCTGCA 
20 GGCCCGGCGCTGTTGCAGNTNNGNAGCCCTGCGTCTTATCTNTCCAGNCGGGGTCCTTTGCCTCGCCAC 

CCGCCCNTTCAACTGGCTGCGCCATGGAGGCNTACCATAAGTCTGATCAGCACAAGCTGNAGGCCNTG 
Q ANGGACACAGGCCAANNGCNTGCGTATNANCNNCATCCAAGCCACCACTGGCGGNCAGNATNGNNCC 
S ANCCNACGTCATGCTGCAGCGCTGNTGAGATCATGGNTGTCCTNTTNTTACACACCATGCGCTACAAN 
S GNCCTGGATCCTCGGAACCCTCACAACGACCGCTTTGTTCTCTGNAAGGGCCATGCAGGNACCCCATC 
^25 CTTGTATGCCGTCAGGNGATNGAAAGCNTGNNT^ 

m GGAAAGATCAGCTTCCNNCTTGGACGGGGCACCOSfTGGTNCNTGAAAACANTGCCTT^ 

?V AGGCCANATGGGACTT(^TTGGNCCCANGGNCNTTGGAAGCCCGTTTTGCGGGNATGGCCTNCACCAC 

*Z GGCNATATACTTTNNACNANAGCCACGCNACCCGGGTTTTANTNGCNTGCCTO 

+ CTGGNCAACANGGACNTNCNNGNTGGNAAG 

W 30 GGANAAAATTTTGTTNGGNNATTCTTTGGAANATTCAAC 

b CCTCNGTTGTTGGNACCCANATTGGNCANTAAACCCACN^ 

O TNGNNAANCGCCTTGNNCATTNAN 

£Jl GNGGGNNTTTTNGNCNAGGTGGNAANGATTCNGNNCCNATNGAGGCCTNTO 
p TTTTNCAGGGGACCCNAGTGTNTTCNNCAATGGGNNNNAATACG 

5 35 

TTNANAAANGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
AATTCGGCACGAGGAGGTCGCGGAGGCAGAAGGCGTTCCTGCCCCTGTCCTCGTCACTATGTAGCTGA 
GGGGCAGGAGGCCTGTTCCACGTTCTGGAAGGTTCTTGGGCTCGACCACGGCAGTAGCCCCAGGACTT 
40 CTAGTCCTTGGCCTCGGATCCTTGCCGGCCGAGGGGAGTCGCCGCCGCCATGTTCGGCTGCTTGGNGG 
CGGCCAGGCTGGTGCAAACAGCTGCACAGCAGGTGGCAAAGGATAAATTGGTTTTTGACTTGGCCTGA 
TAATNAAAATATCACCCTTGTGGTGGTTTTAATGCTGGNACCAGTCCCTTTTCTC 
TCTGGCTACTTTTCCTATCTGATTCAAAN^ 

GNAAACCAGTGGCCNTNTTNAAAATTCAGGTNTTAATTTNGGNAAGGAACCCACC^ 
45 CTTNATATTGGCCNNACTTCN^ 

TNAACAAANCTCTGGGGGGAAAGNTGGTGGGGCCCCNAGTGGACC 
AAGCCNGGNCCACCTTTTAANAAATTTTC 

CCCCAAGTNCCCTTTTGNAAATGGTTNNTTTCCCNNCAAANNNGG 
AAAACNTTTTTAAAAAANNNNANTTT^ 
50 NAAAAAAAAAAATTTTTTAAAGGGGN^ 
TGGGNNAAAACCCTTTAAANNNCNNAN 



55 TTNNANAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
ATTCGGCACGAGGGTCCTGTCCCTCTTGAATCTCCCTCCCACTTCCCCTTGCTACATTCTTGTTTCTATG 
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GATATATGAATAATAAAGACCGTTGACTAAAATAACATGAAAAGCTCCCACACACAAGTGTGCACGT 
GCACACTCCCTTGTGCATTATTCGGGTCCACGAGAGGGCCCTGTCCCCGCAGATGCTGAAGTGATGGA 
GCCTCTTGTCTCCGGAGCCAAGGGCATGAACACACTGTCGGTCGTCCTCTAGGGACACCTATGCTTCCG 
CCTTCTGGCCTTTCCATTGCATCCGTCCG 
5 TACCAGCTCTGGCTGTCTCAGTGAGAGTACAGCTTACCCTCAGCACTCTTTATTGGCCCTGGGAAATTT 
TGCITCAGTACTTTATTGAAAGAAGCAATAAATAAT^ 
GACATACTTTTGTCACATATTNGGGAAGTTNAC^ 

AATTGTNCAAGGTAAATTAAAGGCGGAACCCCATGTAAAGANACATGCTGTCTTTTGTO 
ACCAGCTGCATAATAAATTTCGCNCCTTGACCTGGAAAAAAAAAAAAAAAAAAAC^ 
1 0 CCGGGNCCCAAATTCNCCNTAAAAGGGGGGNNNNNNNANAANNN^ 
NNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNN^ 



15 TNNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAATTCGGCACGAGGCTACACCAGAGGCGGCCGAATCATCTCCACCTCTTCACGCTCCGTGATGCTAC 
ATTACCGCTCAAGCCTGCTCCAGATGCTCGACACGCTGGTCTTCTCGAGCCTCCTGCTGTTTGGCTTTG 
CGGAGCAGAAGCAGCTCTTGGAGGTGGAGCTATACCCAGAATACAGAGAGAACTCGTACGTGCCGAC 
CACCGGAGCCATTATCGAGATCCACAGCAAGCGCATCCAGATGTACGGAGCCTACCTTCCGCATCCAC 
20 GCCCACTTTCACTGGGCTCAAGGTACCTGCTGNACAACTTTCCCGATGACCTGCGCCTTCGTTGGTC 

GCCAGCAACTTTCACCTTCTTAAGCGTANTTGGGCTCTTAAGCTACATGCAGTGGGTGNGGGGGGGCA 

p TCTTGGCCCNACAGCGCC11"14141GNAGGTAACATTCCGAAACCGAAAACGTTCCCGCANGGACATT 
CAAGCGAAAAGGGTCTNTGCCAATAANCCAGGGCCCCAAGGCCAGGANGAGTCCCCCCCAGCTTGTC 

S ACCTGGTTACAGAAGGACGGNGAANAGCCACGCCGGATCCCTTTTGGGAAAAAAAGGCCAGCTTGTC 
t 25 CGAGGAGGGAAAAAACAGAACCAACCGGCCCCTTGAATGGGCAAGGAAGGAACTTGGAANCCCCAA 
GGCCAAGTGATGGTTCAAGGCTCCTNGGNAANAAGCAACNTTTTGNTGAACGGAAGGCCAAACCTG^ 

H" s GNTGGCTTTTGGGTTTTTGNCCCCTGGNCCCCAAAAAAACCGNGGGGCAAGCTTC 

<~t TGNGGGCTTTTTTNCCWAAAAGNGNCCCCAATT^ 

S P CCCAANCCCCCNATTTTTTNGGGCCCTTTTTNC^ 

y 30 

3 

C3 AAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTGATCTA 
fll CAAATGTGGCGGGATCGACAAGAGAACAATTGAAAAGTTGGAGAAGGAGGCTGCCGAGATGGGAAA 
n GGGCTCCTTCAAATATGCCTGGGTCTTGGACAAACTTAAAGCTGAACGTGAGCGTGGTATCACCATTG 
35 ATATCTCCCTGTGGAAATTTGAGACCAGCAAGTACTATGTTACCATCATTGATGCCCCAGGACACAGA 
L GACTTCATCAAAAACATGATTACAGGCACATCCCAGGCTGACTGTGCTGTCCTGATCGTTGCTGCTGGT 
^ GTTGGTGAATTTGAAGCCGGTATCTCCAAGAACGGGCAGACCCGTGAGCATGCCCTTTTGGCTTACAC 
p " CCTGGGTGTGAAACAACTAATTGTTGGCGTTAACAAAATGGATTCCACTGAGCCACCCTATAGCCAGA 
AGAGATACGAAGAAATTGTTAAGGGAAGTCAGCACCTATATTAAGAAAATTGGCTACAACCCCGACA 
40 CAGTAGCATTTGTGCCAATTTCTGGCTGGATGGTGACAACATGCTAGAACCAAGTGCTAATATGCCAT 
GGTTCAAGGGATGGAAAGTCACCCGTAAGGACGGCAATGCCAGTGGAACCACCCTGCTTGAACTTCTG 
GATTGNATTCTGGCACCACTTGNCCAACTGGACAAACCCTTGNGTTTGGCTTNTCCAGGATGTCTATO 
AAATGGGGGGGATTGGNACTGGCCCTTGNGGGTCGNGTGGAAAACTGGTGGTTTTCAAACCTGGCATG 
GGGGGCANCCTTTGGTTCCAGNCAATGGGAACCAACTGGAANGGAA^ 
45 GAANCNTTTGNGGGA 



GCCTATAGNGAGNCGNATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTCTT 

TTTTTTTTTTTTTTTO 
50 NCTNNIWGNNTTTTTTTTO 

GGAANCCTTNNCNNGGCNTNGGGGCCNTTTTTAANNAAAAAA 

ANNNANCNCCCNNANNCCCAAAAAAANNNT^^ 

GGNNNCCCCNTTTTNNGNGGGGNNNGGGGGGNNAANCCCNTO 

AAAACNTAAAAATTTNGGTTNGGGAACTTNNNN^ 
55 NNAAAACCNTNGNAAAANNGGGCCCNNNGNN^ 

GGGGNNNNAAAAAAANNGGGGGGGTTNCAGNAAANAAAAAATT^ 
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GGGGGGGNAAAAAAATAAAAAAAGNN^ 

ANANTTGGGCCCNGGTNNAACCTGNCNNAAAAAANNGGGGGCTGGTTNACCC^ 
NNAAAAAAAAACCCCNNNNTTTANTTAAAACCGNNNNTO 

ANNGGNNTCCCANANCNCGNCGNNGGTGGCCCCCCCCCCNAAAAGGGCCAAAATNNTO 
5 CCCCCAACCCNNTAANANGGGGGGGNGCCC^ 

GGACNTTTTGNCCCGGGACACCNNGGAAACCCTTNNGGTTGTCCCC 

CCCNCCNNCAGGCNCNTTTNACNNNN^ 
10 CCGNCTACTCCNCTT^GGGGGTACOSrGNCGNNGCNNCNCTNCNTTGA 

CGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCAATTCGGCACGAGGCTTGGTGAT 

AAGGCTCCACCAAANCCTGTACCCAAGACTATTGACNACCANNGAGTATATNATGAAACCATAGTAC 

ATCCTATTGATGAACAGGCTGCTTATGATGAAN^ 

NACTTCTCCCAANATCTCTCATCNCTACNTCANCATANACCTCATGGGNANAACAGTACCNACTNTG 
15 GAACANGCTCTCTACAGGTATACCNAANNTTCGC^ 
AAAACNNNTTATTNCCACANNGCAThWTTATN^ 

AGANTCGTGAAAANTACCATAAANGGATTAAATTCATGANNNCTACCTGGTTTCCAAA 
ANCNTGCGTTNCACATTATANNNAATTGANACCAANTGGNCCGNNCTNNCCNT^ 
NNC ATNN ANNGCC AN ATNNG ACCN CNANNCN CNN AA CNN CNCNTAACCNCNG AAAANNNANCN ACN 
20 TNNAANCNATCCTTCCCAANGCAACCNNCTAGTGNATCCANGTCCTNACTTCGGTAATCTTATANTNG 
GAGNCAC^TCANCTTGTTTTNNCCCANTNAATGNGCTNATAGNTNTO 

p TNTGNCCNATCNACTTTCTCNACNAATCNAT^ 

,g CCGNANCACATNCCTNTAATNTTCNAAGAATCCCNCCCATC 

TNTTTAGAANCCACNNGTNTTTGAACGNTTNAAGNNCATNGNAC 

rl25 CNNGGCCGATNNTNTTGNNTGCNTCTTCNTACNACNGTANTNG 

~f NGCTANCTWAATATNCCTCNNGACGGGAGC 

. ys ACANTATCNACGCATTNTGTNGTCGTATNCNCCC^ 

?t CTANCNGCNNNISnSTNC ACTCTC AGNT ANCGCN CNTGNTCCGCTNTNTTNTN ACNN ANNCN C AACT ATAA 

4- NTGTNCNTTNGCNGTAACNCCACTTCTCNNAACGTCTCNNGCNNANCATACGAAATATC 
W 30 TTCNACNGAATGNCCNCTCTATCGNTACNATCCCC 

m NAANATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 

CGGCACGAGGGTGGTTCAGAGCTGCCTGCCCTAACTTCCCCTTCTTCAGCGTCTGTTTTCTCTCTCCTTC 
is 35 CTGCTTGTACCTCCCCATGCTCCCTGCTCCCCCCTCTCCCTTCCTGACCAGGAAGGACATGAAGGGTTG 
*il AATGCCAGGAACAAATGACAAGGAAGCCCTCAGGAGGATAGGGCCATCTGNGGGCTGANCCTTCTGN 
«f CTCCCTNCANCTGNCCCGNCTNCAGGCCCTTAAANGGCACATNANGGGGGNGNGCTGNTGGGTGGGT 
f* ATNCCACCTNCANCCCACANNACTCATTTGN 

TTTTTCTTTGGGGGGGGGNATGNGNGNGNGTATC^ 
40 CTGNCCCACACCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAANAANNNCNN 

GGGGGGGGGGGGNNNCCCCCANTTNCNTNNTNNGGG 

NWINNNNNNNNNN^ 

NNTNlNnSfNNNT 

NNNNNNNTNNNNNNNN^ 
45 NNNNANNCNNNCNNCNNNNNNNNNNW^ 

NNNNNNNTNCNNNNNNNTNNNNGNNTTN^ 

TCC 

50 TTTNAGCCCTATAGTGAGTCGTATTACAGTGGCGGCCCGCTCTAGAACTAGTGGGATCCCCCGGGCTG 
CAGGCCGNCGNTGTTGCANNTCCGCAGCCNTGCGTTTNANCTTTCCAGTNTGNGTCCTT^ 
CCCGCCNNTTNGCNTGGTTGCCCCTNGNAGGCNNACNTTANNCNNNANAACAAA 
TNAAGNANCCGGCCAACNGCTNGNTATTAANTTCATTCAAAGCCACCACGGCGGCNGNATCGGGCCA 
CCCCACGTTATGCTGCAAGANGTGCTGATATNATGGCTGCTC1 rrrrri'NCACACCATGCTCTANAGGG 

55 CNGTGNATCCCNNNANCNCTCANAANNACCNTTO 

TNTNCCGTNTGNTCTAAATNTGTNTNTNTGCCAGAACAGATCTGNTGNATNATGANGAATANCATCTO 
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CGACNTGGACGGGCACT^TGTCCAANAAACAAGTCTTCACCGATGGNGNCNACTGGCTTNCTGGNCC 

AGGGCCTTGNAGCCTNTTGNGNGATGGACTACACANGCNANTNCTTCCACAANAGCCACTACCGGGG 

TCTATTGCTTGCTGGAAAGACGGGGAAGCTTGTAAGATNCCTCTGN 

GCATTTTNTCAACNGGGTGGAACCTTTNTTTGCCNNCTTTGNT^ 

AGAACCNTNCCCTGNCTCGNTGGCCNAAANTNGAATGNGNAATCTANAAANNATT^ 

GCCTTTGGGAAGGTANCNCTTNTTTTTNANNGGNAGGGCCNCAAGNTO 

TGGCCTTTTTNGGGANGGNAAAAAAAACCCGNCCCC^ 

GGCCCNNANTTTTAAAAGGAGATAGAN 



TTTNAGCCCTATAGTGAGTCGTATTACAGTGGCGGCCCGCTCTAGAACTAGTGGGATCCCCCGGGCTG 

CAGGCCGNCGNTGTTGCANNTCCGCAGCCNTGCGTTTNAN^ 

CCCGCCNNTTNGCNTGGTTGCCCCTNGNAGGCNNACNTTANNCNNNAN 

TNAAGNANCCGGCCAACNGCTNGNTATTAANTTCATTCAAAGCCACCACGGCGGCNGNATCGGGCCA 
15 CCCCACGTTATGCTGCAAGANGTGCTGATATNATGGCTGCTCl'l"ri"rriNCACACCATGCTCTANAGGG 
CKGTGNATCCCNNNANCNCTCANAA>WACCNTTNTNTTCTCTANAGGGN 

TNTNCCGTNTGNTCTAAATNTGTNTNTNTGCCAGAACAGATCTGNTGNATNATGANGAATANCATC 
CGACNTGGACGGGCACTNNTGTCCAANAAACAAGTCTTCACCGATGGNGNCNACTGGCTTNCT 
AGGGCCTTGNAGCCTNTTGNGNGATGGACTACACANGCNANTNCTTCCACAANAGCCACTACCGGGG 
20 TCTATTGCTTGCTGGAAAGACGGGGAAGCTTGTAAGATNCCTCTGNGAGGNANANTGAATTTTCTTCA 
GCATTTTNTCAACNGGGTGGAACCTTTNTTTGCCNNCT^ 

□ AGAACCNTNCCCTGNCTCGNTGGCCNAAANTNGAA 

n GCCTTTGGGAAGGTANCNCTTNTTTTTNANNGGNAGGGCCNCAA 

S TGGCCTTTTTNGGGANGGNAAAAAAAACCCGNCCC^ 

j 25 GGCCCNNANTTTTAAAAGGAGATAGAN 

t TNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
CGGGCGCGGCAGGAGCTGACATGGACCCAAATCCTCGGGCAGCCTTGGAGCGCCAGCAGCTCCGGCT 
UJ 30 TCGGGAGCGGCAGAAATTCTTCGAGGACATTTTACAGCCTGAGACGGAGTTTGTCTTCCCCCTGTCCCA 
s CCTGCATCCTGAGTCGCACAGACCCCCCATAGGTAGTATCTCATCCATGGAGGTGAATGTGGACACAC 
Q TTGAGCAAGTGGAGCTTATCGACCTGGGGGATNAAGATGGAGCGGATGTGTTCTTGCCTTGTGAAGAC 
ffi CNTCCACCAACTCCCCAAACGTTTGGGGTGGACNAGCGTCCCGAGGAGCCGNAGCTTGCCAGTGGCCC 
f== ACGCCAGAACAGGAACGNACGTCTCGTAATTTCTTCTTTGTCTTCCAATTCTTCAACCAACCAAAAAAG 
rf, 35 GGCCNATGCCAGTGGACGGCGGACCAAAACACGCCCCTTGGCACANTCTTGACAAGGAGAAGGATGG 
AGGCCTTGATGGCGGGCAAAAGCCCGAANCTTGCAGTTAGCAGCGGNCCCCCACTTACAAATTGGGG 
GAGCTGCCTCGTTTCCCTGGGAAACCCCAGGCCTGGCCANAGCCCTTTGGAAAAAAACCAAACTNTTT 
AATGGCANTAGGCACCAAGGGGAAGNANAGCCGGCCCCCAATGGTGTGCCTTTCTTGGGAACCACCC 
CCNGTTCTGGCTTTAATGGTAACCNTTCCCC^ 
40 GGAAATTAACTTGGGCCNTTTGGNAATNTAANTTTTGAAACAAAAANANGGNCCCCTTGNTTTTANG 
GGGGANAAAAAANTCCCNAACNCCCCCCCGGGNTTTGGGTTTAATGGGTGAAANGGGGGNCCCCCCG 
NTTGGGGGAAATGGGAAAATTA 

45 GAAAAANCTGGACTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGNNNN 
CGANNTCATGCTTNThWTANTNTTTANN^ 

GCGAANNNCATGAGCTCTAGCCNTGCCNTGANATGCCCATNCNTNAAAAAAANNATGTNNAACCAGN 
CCCCANNGAAACTCTGNGNCCCNNNAAAANTTTTTNTTNTTTN^ 
CCAANCACAGGGNTTT>WTNNNNNAAATNTCCATC 
50 NTTNCCCCCAGNNCAAANATGGGNGNNCAGATNTNANAAAAAAAhWTNTNTTGCTTGNGCCNCCANT 
NNGNGNNNNNNTGGG>WGCTGTGCCCCCCAC^ 

TGGACCTGTGCCCCCAACCACCNAACATNAACCCTCCAANGNAAAAAAAAAAAAAAAAAATTTTTTN 
GGAACCCANGGGNCNTTTTTCANAAANNTNTTNAANNGGGNGGGGGGNCCCCCANTTTTO 
TGGGGGCCTTTTTTTTCATTTTTTTTC 
55 NNAATTTNNAAAAAAAANGNGGGGGGGNGNNGGAAAACNCCGGGGANGGGGGNTTTT^ 

TTTTTTNGGGGNGGGGGGGNGGGGGAAAAAAAAANNNCCNCCWGGGNTGTTNGAAACCCCCCCCCCN 
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CCNGGGGGGGGGGAANTTTTTTTTTG 

ANAAAACTNTTTTTTTAAAAAAAAAANCCCCANTTTN 

TTGGGGGGGGGGGTTTTTTNAANNAACNri'rrrrriGGGGGGNN 



NAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGATA 

AGAACTTGACCTGTGATTNTTCTCTCCCTNCCCTCCCNCTGCANGTGTGGGTCCTAGGAAAGGACCT 

NNCACCTTGGGTNGAAACTCAAAAAACTTTCCGAN^ 

CNCCCGTGTAATTTTAAACATCTAGCANTANATAATTGNGGTGGTGACATAAAGGACCCTGNTTCTGT 
10 AGAGAGAAAAGCTTANCATAATTGTTGTGAAATGT^ 

TNTTAAACATGTNNGNTTTTTTAAAATAGANTGATANAACTTTGCCAGNC 

TTNANTATATTAATCTGTCCGTGCANAANTAAAACCANCCTTTAAAAATGTTAGGG 

AGCTGGCGAATAGNAACTGATTTTAAGTTTGGTATTATGAAACATTNA^ 

ATAATCATGTTTAANANGTAGTCATNTC 
15 CCCTANANGAAAGNGAAAATGGATTGGNATGGAACCCCCCAANTTAAAGTAAAAGAATGGNTGAAGT 

TTTTTTTANAAATTTNCCCT^ 

AAAANAANGNTGGNTTTTNTTC 

NGGGGGGAAAAAGGGGGCCTTAAATNGGNAACTTAAGGGGTTC 
NGGGAACCGNNTNGGCCCTTCCAAAC^ 
20 CCGGGNGGNGAAACTCCCCAAAAAG 

o 

*S TTGANAANNCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
ffi TTCGGCACGAGGCTACACCAGAGGCGGCCGAATCATCTCCACCTCTTCACGCTCCGTGATGCTACATT 
M25 ACCGCTCAAGCCTGCTCCAGATGCTCGACACGCTGGTCTTCTCGAGCCTCCTGCTGTTTGGCTTTGCGG 
m AGCAGAAGCAGCTCTTGGAGGTGGAGCTATACCCAGAATACAGAGAGAACTCGTACGTGCCGACCAC 
T! CGGAGCCATTATCGAGATCCACAGCAAGCGCATCCAGATGTACGGAGCCTACCTCCGCATCCACGCCC 
*Z ACTTCACTGGGCTCAGGTACCTGCTGTACAACTTCCCGATGACCTGCGCCTTCGTTGGTGTCGCCAGCA 
;h ACTTCACCTTCCTCAGCGTCATTGTGCTCTTCAGCTACATGCAGTGGGTGTGGGGGGGCATCTGGCCCC 
30 AACAGCGCCTCTCTTTGCAGGTAAACATCCGAAACCGAAAACGTTCCCGCAAGGACATCCAAGCGAA 
AGGTCTCTGCCCATCAGCCAGGGCCCCAAGGCCAGGAGGAGTCCCCCCAGCTTGTCACCTGTTACAGA 
□ GGACGGTGAGAGCCACGCGGATCCCTCTGGGACAGAAGGNCAGCTGTCCGAGGAGGAAAAAAACAG 
01 AACAAACNGCCCCTGAATNGGCNAAGGANGAAACTTGGAACCCCGAAGGNCCAGTGATNGGGTTCAA 
Q GGCTTCCTTGGGGAAAAATGCAACTTTTGGTTGAACGGGANGGCCAAACCTGGGCTT 
m 35 GCNTTTTGGCCCCTGGCCCCCAAAAANA 

ST i 



•sssr 



TTTGGTCCNGAAAAGGGGCCCCNATTTTGGGTTCCANTTTCCTTNAAACCA^ 



l2 CCCCCNTT 

40 GNCCTANTAGTGGNGTCGGTATTAACNGGGGGCATNC 

TCCNAGNNTCCNAACTTCGGCNCTCTNANGCNNTNTTCCCTACCCCCNTTCNCCNACANTO 
TCGTCNTAAATGGNGTCTCTTNTNGNCCGCN^^ 
TCGTTTCACGGTCNCATCNNCNCTGGGNGTNGNOT^ 
GNNCCTCTACTTNCCNNNAGNNNNN^ 
45 NTGACCCCAGNGNNCTNGCTGTCCNNTATCT 

GANCNGGAATTCGNNAGNNATNGATATNGNNT^ 
TNTGGNTNTAGAATNANAANNCNNNGGNAT^ 
CNCTNNTN>WGGTNCATATNTNTTNTNCCGGT^ 
NTTNNNTANACNNANGNATAATTNNGNNNCGGGNTN 
50 GGCTGNCGAANCGNTTNNNGNGGNCTGGNNGANNNTCNNNGGNGGNCCGW 
TGTNCGNNNANTAANANTATNTNANNNATCNNNTNGTCNGCTGGGNNAT^ 
ANCGCNANNNCGGNAANNGNGNCTNTTNTAATO 
TCTNNGNTGNNNACCAGCANNCAG 
CNTGAAGNNCAATTTGNNNTT^ 
55 NGCANCNNGNTNGCCNGANACCNTNCGTNNTGNCC^ 

GCGCGCGGTACTGTATCGCGCNCANACGCGNCCCANGGACCNNCNNGTGTGCANTNACNANNTCTCN 
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NATNACTANNNAGNCGANANNGTANA^ 

AGAGAACAGGGTGNCTGTNNGCGCGCGCGNGNGCNCACGCAGATCGTNATAGATATACATATANANN 
NTCTTANCGGGCGCGATNANCGCGNNNGSFCGAC^ 

TAGNTNGTCTCGNTTNCGTGT>mGACGNNGANGNANGGANTCATGNGNNTOTNG 



TTTGAGCANCATCTGGAGCTGCACCNCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
GGCACTCGCTCGCAGTTCGCTCCGCGCCCTCTGCAACCATGTCTGACAAACCCGATATGGCTGAGATT 
GAGAAGTTCGATAAGTCGAAATTGAAGAAAACGGAANCGC^ 
10 ANNNGACTGANCNAGNNACACTNTGTACNNT^ 
TGCTTTCNNCANNCNNGAGNNGNNTNTTTNN^ 
TTGCACGNGTGTTNNCTNGTNAN^ 
TTGTTTANCNNGANAANNCCCOT 

CNAGATCAGCTT^ATANCNGANTCNNTGTANNNNN^ 
15 TTTNANNGANTGTTTTGANCAGNATN^ 

NGNGCTCTTNTNTT>WGACACANN^ 

NTANNT^AATGCATN^ 

NGANTNCNNNANGTATTTATGGTNCN^ 

NNNTCGCNNNTTTTTNTNGATTNCGGA 
20 TNThWGCTNNTCGAGTCNANGTTGNTTTNTCCCNCNNTGTO 

CTNNNTGTCNTNNTNAGGATO^ 
p NTANNCCTTTTCNNTC 
,fl CTATATNCNTCTACGTCG 

^ NTATANTCTAGANGACNTNNACNANCNNNCNACTATKNTNCAA^^ 

TACCCATTAACGAAGNTTCANCC^CTACAGANGGNCATTTCTTNTNCCNTCNTCNC^ 
^ GCANNCOTACACTCCACNNNNTTNCT^ 
=F NCACNATTNCTACANATCANACGNT 

W 30 ACTANCAATCAANTTATACTCCNTTTAANTTCANTATANTTNTTNANN^ 
a TACNCOTCTTNCNAOT 

Q ATNTTTCTAAANNNCTANTNNGCCGNNNANACCNCAACCAACCTTO 
qi GNCNTNNNNCAANTTATANATNAN 

f% TCTNNNNTTANCCCCNTANAGACTCANCNTATCANNCAATATTANATATCTANAA 

35 NTCATNTACCTTNNTACNATCACTNTCN^ 
X TANACTAATANAANCNNNCCACGACCNGCC^ 

CGNCTNCNNTCANGTNANCTTNNTTCTACNAATCANNTGSTATO 
NCTTCNCTCACCTTATNGCTATTCGCNCTNCCCNNCCTTNTNTNTTCTCAC 
NNCGNNNCCCTNACNTCTATANCCNTNNGTCTTTTANN^ 
40 NGTCTCTNTNGTCNTTCCTTCC^ 

AACTNTTTATTCTACATTATATTTANACCNNNNNTTCTCNCCT^ 

CTNCCNACCNATATGNCACCNGNCTCAANCATCTANNTACTTATANCATCTACAATNATNTNTANGAT 
CGNCNNNTACNCNATNTATNCANNATACTTTCNCTNGANTNNNG 
TCTNCTCTNAANTTANCCNTACAGNACNNCGAANNTNNNCATNTANTATCT^ 
45 TCAGNACMATNTCTGGCTTTACATC^ 
TCTTNCTGCACTCATNNNTC 

ATATAAATNTGNNATCCTCNCNAGTNTATCNNTTTATNNANCNTATACACGCCTO 
TCCATCTCANCTCATNTANATCTCTANAANAAC^ 
TANACATACGNTACATTATTNCNGCN^ 
50 GNCNTNACACCATACATNNGATATACNACAANAT^ 



TTNAGCCTATNGGGAGNNGNATNACAGTGGCGGCCGCTCTAGAACTAGTGGGATCCCCCNGGCNGGN 
NGGTTTTTTTTTTTTTTT^ 
55 NNCCMNTNNCCNNGTTTNNGG^ 

GNAATNCCNAAANNAANNCNNGTTTTTTTTAAAA 
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NNNNTTThmCTNAATTNAAAAAG 
NNTCCCAAANNNNTTTTT^ 

ATTNGGCCCNNCCNNNNNNNGGNNAAANGGGGNNA 
TNCCNAAANGGGAAANCCCTTTTNGGGAAG>WCAAAGGGGGGNC 
5 NAAGGGCCCCTTTTNTTTTAAAAGGG 

GGGGAAAAANCCNAAANAANNNNNNTTTGGGGGCCCNNNCCC 
ATTTGGGGAAAAANNGGGGGGCTTAAAGGGGCCACCGGGGTTTTTNGGGGTT^ 
CCCCCCTTTTTTTTCTCTGGGGGGA^^ 
NNCCCNNTTTANTTTTTTNT^ 
10 CCCNTTTTNGGGGGGGGAAAAAAANAAAGGGNGCCCC 
T1T1T1T1T1T1T1ANAAGNGGGGGGGGGNTC 

TTNAGCCTATNGGGAGNNGNATNACAGTGGCGGCCGCTCTAGAACTAGTGGGATCCCCCNGGCNGG 
1 5 NGGTTTTTTTTTTTTTT^ 

NNCCNNNNCCNNGTTTNNGGNNCNNN^ 

GN AATNCCN A A ANN A ANNCNNG 1111 1111 AAAANGNNN AANNA CCCNG A A ANCCTTTAAANN AAAA 

NNNNTTTNNCTNAATTNAAAAAGNCCTTAATT^ 

NNTCCCAAANNNNTTTTTNAAACNGNNl^ 
20 ATTNGGCCCNNCCNNNNNNNGGNNAAANGGGGN^ 

TNCCNAAANGGGAAANCCCTTTTNGGGAAGNNCAAAGGGG 
Q NAAGGGCCCCTTTTNTTTTAAAAGGGTTAAAAACCCATT^ 
iQ GGGGAAAAANCCNAAANAANNNNNNTTTGGGGGCCCNNNC 
ffl ATTTGGGGAAAAANNGGGGGGCTTAAAGGGGCCACCGGGGTTTTTNG 
CI 25 CCCCCCTTTTTTTTCTCTGGGGGGAAAAAAAAAAGGNNNAAAANCC 
■ m NNCCOS[NTTTANTTTTTTNTTT^ 

?V CCCNTTTTNGGGGGGGGAAAAAAANAAAGGGNGCCCCCCCCTTTTAAAGGGG 
f ™ TTTTTTTTTTTTTTANAAGNGGGG 

^30 

3 TTGAAAAAATCTGGAGCTCCACCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
S NNNTCGCGNCNAGAGCTNACATGGACCCAAANCCTCNGNCNG 
Ql NNGGGAGCGGNACAAATTNTTNNANGACATTTTACA^ 

p ACNTGNATCNNGANTNGTACANANCCCGCATNGNTANTATCTNATANNTGAATGTGAATGTCAACGC 
<T| 35 ANTTNNNCAAGTGNANCTAATCGNANTGCTGGATCAATATAGAANGGATGTGATTNTGTC 
CANCNTACANCNNNTNTNAAGAN 
TTNTAANGCCAAAANACAAATATTTN^ 
NCCNAAAANNNNNNGCGTTTTTGNGNNG 
TGNTTAGGAATGAANANATGGGNNCTCCCCTTNNNNNN 
40 TCCCCCNCTCCCCCCCCCCTTTTTTO 

CTNAAGGGGGNGTTANTAANNNTTTTTTGCCCCNATTAACTNNCCN 
CCAATGTTANGGNNNATCTTTTTAAGGGGNANGCTTNGNNNANNANTG 
CNTCNNTTTNNTTAACAAATTTTTTGT^ 
NAAATTANATTANTATCATTATCTNNNTTNTTNNGGNGG 
45 AATGGNGGGGGNANANNANAANCACNNANTANCCTCTTNTC 
GNCTNNCAATNTTTTNCANTNTATTGTACCANCNT 

TTNAAAAAACTGGACTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
50 TCGGNACGAGGCCGGNTTCGGATCGNGAGTNCGNGCCGNAGCGNGCACCGCGGNCCGNANCTATGGC 
GGNNGTNGTCCGANTAGTTTATTGNGGCGCTTGAGGCTACAAGNCCAATTATNTTCAGCTO 
AGTTAGAANATGAGTTCCCTANCCGNTTGGACNTCTGCNGAGAGGGGACTNCCCAGGNNACCGGCTTC 
TTTGAAGTGTNCGTANCGGNAAAGCTGNTTCACTCCAAGAAGGGAGGCGATGNNTACNGGGNCACGG 
AAAGCAGGTTNCTGAGCTGGTGCCCGCNATCAANNCCGTT^ 
55 NATAAACCAGTAATNGTGGCCCAACCCCTNTNGGNAGACCNTTATTGACANGAAGGACTGAANTGTCT 
TTTGGACNCNTGGTCCTTCCCTGATGTTTTGCCG 



1^4 
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CTTTTCCTTTGCATACCGGTGTCC^ 
TTTGCNTTGATTTTCAACCGGCCCTTC 

GCCTACTNTAAGCTTTCNTTTTCAAAGGGGAANCTTGAAAGGATN 

AATTTAANCAGNGGATGGNAACAACTTTACAAANCCAATNAAANGGGGGATGAAGGTTA^ 
5 AAAAAAAAAAAAAAAAAATTTNGGGGGGGGGGGCCCCGGNNC 
GKNNNNNNAAAANNNNNNNNNN^ 
WsnSTNNNNNNNNNN^ 



10 TTNNNNAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCT 

CCGTGACAAAATGTGCTCCATGGTCAAAAAGTGGCAGACCATGATCGAAGCTCACGTTGATGTCAAGA 
CTACCGATGGTTACTTGCTTCGTCTGTTC 

AGACCTCTTACGCCCAGCACCAGCAGGTGCGCCAGATCCGCAAGAAGATGATGGAAATCATGACCCG 
AGAGGTGCAGACAAATGACTTGAAAGAGGTGGTCAATAAATTGATTCCAGATAGCATTGGAAAAGAC 
15 ATAGAAAAGGCTTGCCAATCTATTTATCCACTCCAT^ 

GAAGCCCAAATTTGAATTGGGAAAACTCATGGAGCTACATGGTGAAGGTAGTAGTTCTGGAAAAGCT 
ACTGGGGATGAGACAGGTGCTAAAGTTGAACGAGCTGATGGATACGAGCCACCAGTCCAAGAATCGG 
TTTAAAATGCAGACTCTTAATGGTGACAAATAAAAGATCTTATTTGTGGTN^ 
NNNNNNNNNNNNNNN^ 
20 GGGGGGGGGGCCCCCCCCCNITITITITT^ 
NNNNNNNNNNNNNN^ 

™ NNNNNNNNNNNNNN^ 

^ NNNNNNNNNNNNNNN^ 

^ NWTNNNNNN^ 

y=f 25 

ffS TTGANCAANNCTGGAGCTCCCCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
p ACNTNACNACGAGGGCTNCATGGTCANNANNCGGCANACCATGATNGANGCNCACGTNGNTGTCAAG 
V ACTACCGNTGGATACTTGNTTCNTCTGTNCTC 

|J| 30 AAGACCTCTTACGCCCAGCACCNCCAGGTGCTCCAGATCOSfCATGAAGATGATGGNAATCATGACCCN 
T ATAGGTGCATGACAAGTGACTTGAAAGAGGTGGTCANTACATTGATTCCATGATAGCATNGGAAAAG 
^ ACATAGAACAGGCTTGCCANTNTATTTA 

AAGAAGCCCAAATTTGAATNGNGAAAACTCATGGAGCTACATGGAG 

GCTACTGGGGATGAGACAGGTGCTAAAGTTGAACCGAGCTGATGGATACGANCCACCNNTCOSfNGAT 
Cf 35 TCGGTTTAAAATGCAGACTCTTATGGGNGACAAATAACAAGATCTTATTTGGGGTGGTO 
8} CTCCTATCTANAACAGTTTTAAAAAATGTACC^^ 
O NTTTTTTTTNGGGGGNNGGCGCTCNNNCCA 
H= AACCTNGCTTNAAAACATTNGTTTTTTTTAATANNACNTTAA 

AGNNNTNNTNNNCTNNNTCNNNNNTT^ 
40 ATTTT^CNTTTTTTTO 

TNNNTNNNNTNTTNTTNTCNNNTCT^ 



NNCNNGCNNAACCANTCTTTTO 
45 TCNCNTAANCTTCCACANATAANGGNNNANCNTANNNTTCGTTCNNCCCT^ 

TCCNCGCGGNGCCGGCCGCTCTACAACTANTGGATCCCCCGNACTGCAGGNAATTCGGCACGAGGGA 
GTTTTTTTTTTNTTTTTO 

NTANCTTTTCCACNNCNACCTNCCNCTNTTTNCTACNANCCCNNANTCCNCCCANTC 

CTNTCTCTTNCATNNATATNNTNTCTACACCCANAAAANCAAATNNNCCTO 
50 NNCNAAANNNNTANCAANNNNN^ 

NNNCNCTTTC^TTTNTCNNNGGTNTANNTAAANCCA 

NNGANTCNNANTANTCNNNATNAANTCCN^ 
. NNATNCTNNTNCNNNNN^ 

CCTANGCNTNCTNANCNNANNNTNTTCNNAANNNTGAN 
55 CNNNAANCAGTNGNCNNGNNNTNTAAAATATANAACCCATCNNNACNAC^ 

GNACTCANGGTCNNNATNANCATTAAATCCGOT^ 
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ATCCCAANATNCNCGGANNTTNN^ 
TCNT>WACTGCATNTAGGATCNOT 
GTGNGCGANTACGAGNNNCCGNATNN^^ 
NTCANNNTCNACAGTCTACCCAGNCTC 
5 ANNNTMSTNNACATNACTC 

NTNCACNCCTAATANTCNACNGNGATNTATC^ 
TCNCTCACACNNATNNTAGCANTCTTNNAGAGTNTNNNNTO 
TNGATACTCCTTNAGCNCGNNNCCTC^ 
NNNACATGTCACGTCTCATCNNACACAm 
10 TTATNTCTNCGCN 



AAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCACTCGC 
TCGCAGTTCGCTCCGCGCCCTCTGCAACCATGTCTGACAAACCCGATATGGCTGAGATTGAGAAGTTC 
15 GATAAGTCGAAATTGAAGAAAACGGAAACGCAAGAGAAAAATCCACTGCCTTCGAAAGAAACGATTG 
AACAGGAGAAGCAAGCAGGCGAGTCGTAATGAAGCGTGCGCCGCCAGTATGCACTGTACATTCCACA 
AGCATTGCCTTCTTATTTTACTTCTTTTAGCTGTTTAACTT^ 

TAAATGACTGTGCTACCCCTTTTCACATCAAAGAATGGAGAACTACTGACAACGTAGGCCGCGCCTGC 

CTCTCCCATCTGCTTGTGTGGCTGGCAGGGAAGGAAAAGAACTTGCATGTTGGTGAAGGAGGAAGCTG 
20 GGTGGGACGACAGTGAAATCTAGAGTAAAAAGCTGGTCCAAGGTGTTCTGCGGGCTGTAAAATGCAG 

TTTAATCAGAAGTGCCATTTTTTTTTGTTGGTCAAA 

TATGCAAAATAAAAAGTTTTAAAACCTGAAAAAAAAAAAAAAAA^ 
O CCCCATTTCCCCTTTTNGGGGGGGNNNNNNW 
v5 NNNNNNNNNNNNNNNNN^ 
CO 25 NNNNNNNNNNNNNNNNW 
\J NNN^^^fNNNNNN^^ 
yl NNNNNNNNNNNNNNNNN^ 

jTI 30 GTGNAAGGGGGGNNCGGGTGTNGGCCTTTCTTNNNTN^^ 

GCCGCTCTAGCAACTAGCGNATCCCCCGGGCTGCTAGGCOTGNANCAGATNTTGANTNTTATTCATCT 
1, TTTTCNNNACCCTNCTTTTNTTNNTCTGGN^ 

NNCANGANCTGATTACCATNTATANANANCNGCAACNGCGANACNCCCNTTGANGAAACAACGAGGC 

GACCAACAAGCNGATTTNCCCGGTTATTATTNNCNC 
O 35 GNNCGCCCNTNTNAGNAACNTATTCNC^ 
yl ACCNNAGNANNTCmCGTNNTGTTO^ 
O CNAAGNNCNATAGNChnXjAATTNATCTCNCC^ 

y, NTATATNTNGATATGCNGTTTGCATNTCnTWCNAAANNNGGANTCNTANNANACCGC^ 

NGCTATCTACCCCCNANGTCNTOTC^CNNCCAAGACNNTNNNTCTANTCTACTCGAANGN 
40 NGANCGNTTATC^ACTCTCCNCCTTGNCGTKNTCNCTGATTCACGNCATNANTTNCNNOT 

NCCCANCTACCAAATGNTGNATAGCATTTTNTTTNNGCACNNATTTCACTNGTACCCNNNATO^ 
NCThWCCCCNCCTTCCCANCTNATTGCCCNAT^ 

NNAGCNCCNNGTTCTTNNCNACTNTCNTTTTTTTCCNACNNNTNGTCGNNGN^ 
NTT^GANTCAACTNGCCNGNGCTTNNNCCTNTATNANTCNTNTANNCCTT 
45 NTNTTAGNNTCTTCNNACTNGNTNAGTNNAAGCTNATTAGCTNNTTW 
ATTNTACNTCTGTC>WOrrCGACT^ 
CNNAGCTAGNCTCTAACTTNTGATGTANCGNGTNNN^ 

AANTATTCTCTCGCGATNA>MNCNNGTTCNCGT>WGNNNGATNTGNNTCTTANAGNCn^ 
NTCTAAANNTNANACNTGANCG 

50 

GCCTATNNGGAGCTNCATCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCANN 
TGTNNAGGGGGCACAGCAAGAGCCGCCCCCAGGAACCACAGACCCAGTAGAGACCTGGCTGTCCCCT 
TGGGCATGGCCTCTCTGCCCTCTGGACCTGTCTTCCATCAGGAGAAACCACTGAGATGGGTCCCCTTCC 
55 CCCAATGCCACATACCACAAGGACAGGGCTCATAGGCCCTCTTCCTTGCCAATCTGATTCAGGGCCTC 
GGGTGGAGTGAGGAAGGGAGGCCCCACCCCCCCAGCCTTCAGCGTCAAGCTGGGCAGACCCAGGAGG 
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TGTGCCCCCGATGAGGACCCAGCTGCGGTGACCCCTCTGCCCCCTTCTACCTCGCCATCAGCTCCCTAC 
CCAGCTTATCAGCTGGGTCTCACCTGCCACCCTCTTGCCTGGCCAGTGGGAAGTGCAGGGAGATGGGA 
GGAGGACCTAGCACACAAGTAGGCCCTCAATAAAAGCTGGCTGGTGTTGCACTTTAAAAAAAAAAAA 
AAAAAANTAANGGGGGGGCCCGGNCCCCANTTNCNCCNTNAAGGGGNGTNCGAATAACATTTG 
5 TNTTNTNNNNNTNNNTTCGTNNNNACCNATO 
CTCTNTATNTCTGTNNNTNNTNTTNCNNTTTTO 
GNTCTNNGNTNTTAT^GNNTTGTCCTNNAAC^ 
NTNTAATTCANNTATTNCTNT^ 
NTCANTNTTJSnSTKCNCTNNTNNCNCTT^ 
10 CNNNNNNNNTTCNACGTGTCGNGGGTGCCC 

GCCTATNNGGAGCTNCATCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCANN 
TGTNNAGGGGGCACAGCAAGAGCCGCCCCCAGGAACCACAGACCCAGTAGAGACCTGGCTGTCCCCT 
15 TGGGCATGGCCTCTCTGCCCTCTGGACCTGTCTTCCATCAGGAGAAACCACTGAGATGGGTCCCCTTCC 
CCCAATGCCACATACCACAAGGACAGGGCTCATAGGCCCTCTTCCTTGCCAATCTGATTCAGGGCCTC 
GGGTGGAGTGAGGAAGGGAGGCCCCACCCCCCCAGCCTTCAGCGTCAAGCTGGGCAGACCCAGGAGG 
TGTGCCCCCGATGAGGACCCAGCTGCGGTGACCCCTCTGCCCCCTTCTACCTCGCCATCAGCTCCCTAC 
CCAGCTTATCAGCTGGGTCTCACCTGCCACCCTCTTGCCTGGCCAGTGGGAAGTGCAGGGAGATGGGA 
20 GGAGGACCTAGCACACAAGTAGGCCCTCAATAAAAGCTGGCTGGTGTTGCACTTTAAAAAAAAAAA^ 
AAAAAANTAANGGGGGGGCCCGGNCCCCANTTNCNCCNTN^ 
TNTTNTNNNNNTNNNTTC^ 

Q CTCTNTATNTCTGTNNNTNNTNTTNCNNTTTTNCTO 

> c GNTCTNNGNTNTTATNNGNNTTGTCCTN^ 

^25 NTNTAATTCANNTATTNCTNTNNOsnsnS[N 

~1 NTCANTNTTNNNCNCTNNTNNCNCTTNNCTNNNTNT 
CNNNNNNNNTTCNACGTGTCGNGGGTGCCC 

y * 

-H30 TTGANAANATCTGGAGCTCCACCGCGGNGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
W AATTCGGCACGAGGGTNACGTTGGTGCTCCCGNACCCAAAGGTGCTCGNGGCAGNNCTNGTCCCCCTG 
s GNGCTACTGGTTTCCCAGGTGCTGCTGGCCGAGTCGGTCCCCCCGGCCCCTCTGGAAATGCTGGACCC 
CCTGGCCCTCCTGGCCCTGCTGGCAAAGAAGGCAGCAAANGCCCCCGCGNNGAGACTGGCCCCGCTG 
GGCGTNCCGGTGAAGTCGANCCCCCTGNTCCCCCTGGCCCCGCTGNTGAGAAAGGAGCCCATGNNGCT 



"2*35 GACGGACCTTGCTTGAANTTCTTGGCACTCCTGGACCTCAAGGTTTTGCTGAACAGCGTGGNGTGGNC 



hi 



GNCCTTTCTTGGTNAAAAAGGAAAAAGAGGCTTCCCTTGG 

GCCAAACNANGTNCTTTTTGAACCAGNNGGAGAAACGTNGCCCCCCTTGGTNCCAA 
TGGATTGGCTTGGAACCCCCCTTGGATAANNCTTGGACCGTTAAGGGAACTTCCTTGGTGNT^ 
GAATTNCCCTTGGAAAAAAATGGTTNTTTTTTNNCCCC^ 
40 GNTCCTTTGTTGNAACCNNCTTTGCN^ 

GNACTTNTCNGGCNCCCNCCCCCCCCCCCCCCCCCCCCNGAAACCGGGCCTGNTTGGTNCCTTNTTTO 
ANCCCANTTGGGCCCCGTTNGGTTNNCCCCNGGNCCCCCCCTTNGAAANCCCAAGGCCCCCCT^ 
NANAAAGGGTTNNNAANAANGCAAANAANGGCCTAACNAAGGCNTTTNNGGGNTCNC^ 
TTTTTOGGNTTTTAAGGGTTCCCCCCGG 
45 CCTTT 

ANAAAACTGGACTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGNNNGG 
TCTGGGNGNCNNGTGCTCCAAGGAAGTAGCCACTGCCATCCGNGGGGCCATCATCCTGGCTAAGNTGT 
50 CCATCGTCCCTGTGCGAAGAGGCTACTGGGGGAACAAGATCGGTNAGCCCNACANNGNTCCTTNNNA 
NGGGACTGGCCGATGGANATCNTTNCTGNTGCGCCTCATCCCTGCCCCCAGAGGCACTGGCATCGTCT 
CCGNCCCTGTGCCCAAAAAANTGNTNNTGATGNNCGGATTNGNCGACTGNTNCNCTTCTG 
TGNACTGCNNCCCTGNGNAANTTCANCNANGCCAOT 

NACCCCTNACCTNTGNAAAGAGACGGTNTTCACCAAGNCTCCATATCANGAATTCACTGACCATCTTG 
55 NGAAGACCCACACCAGAGTCTCCGTGCAGAGGACACAAGCCCCAGNTGTAACCNCCANATAATTTTAT 
AAAGGGAATAATAANGTGANTGAAACCNTGTGNNNGNAGTGNNGNNTNNANGTTGGGG 



40 



NGCCCATTTTGACNCTNAGGGGGGCTTNA 
GGGTGNGNCOTGAACCCTGNCANCATNCCTTTNGAGGTC 
ATTNTTNNCAAAAACCCCCTTCTNGCCNGAAANNGGGT^ 
NCGGGGAACCAAAAATTTCNNGAAAAA 
5 TNCAAAAAAAAAAAAAAAAAAANTNNGGGGGGGNCN 



NNACAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 

CGGCACGAGGATGGCTTTAGGGATGGAGATGCTGCTTGAGGAGCCCGCAGATAAGl"ri"l"lCTATTAAA 
10 AAAGATAGGCGTTAGTGTATTTCTTTAGGGATTATAAGTAGTGAAAATACGGAGATACTGC 

TAAGTTCTTAGATAAATTTTAGGGAAAATATGAAGACTTAAAGAGTAGTTGGA^ 

AGAAAAAAGATAATTTTAGAACCTGAGGGAGGTTAAGAGCTGAAATTTT^ 

AAAAGAATTGATGAGCTAGGACTGCAATGTCTGGATTTTTTTT^ 

CTTTTACCTTAACATTAAAACGTTGGGTTACGTAAATCGAACCTAANCGTT^ 
15 GGTGATTAAAATACTACAAAGGCCATCTTAANATTTACCTGAAGGNGGTTTCAGAAATAATGCC 

NATTCNCGGCGCAGTAAAAATGGCGTCATTTTGAAGCCTGCTTGATACTAAGGCTTTGT^ 

GTTGACCGGAAATATTAGGAATGGGAGGGAAAGAAAATTGGAAAG^ 

AAAACAGAAGTNCCGGGAAGGNGGAANAAAAAACCTTGGAGAAGAA 

AAAAAAAAAACCTGGGCTTACGGGAACCCGGNCCCAAAAANAACCT^^ 
20 AAATTTCCCCAGNGGGCCTTCAANANCTCANGGGGTTTCCCAAGNCNGGGCCCAAANAAAAAATO 

CNGGGTTNTTTTTTCNNNNNNN^ 
^ NNNNNNNNNNNANNNCNNCCCCN 

05 25 TNNANCAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 

^ GAATTCGGCACGAGGGAGAAGGGTTAATTTTCCTGAGTTTGGATAGTTTTGAGC 

CP CATTGCCACCACTCAAATCTCTTAGCACATTGCTTAGGATTAAGGATCCAAAAATGCTATCTAGAGAG 

M TTGCTAGTGGTGTTGAACAATGCAAGTTTTTAT^ 

4S TTTATGATGTTTGTTTTGTTGTCATTTTTG 

Lj 30 ACATATATTGCCTCTGCTTTTATCAGGGCGCTCACCCCTGGTACTTCGTATATAAAATGTATTAAAACT 

GGGATTTGTTACCAGTTGCTGTATTTTGTATATAGAATTTT^ 
^ TTTTTTAAAAATAAATTAAAAAATTTAAATCCA 

^ AATCCATTTGTCACCAGGGATCCAGAACCCCATCAATTGTGAAGTTTGCTCTATCTAGAACAGT^ 

X AATGTCAGTGTATTTTATAGATTTGAAGTTAACATTCTTATTTT 

^ 35 AATGTATAAATGCATTTNCCAACTGGCTTAAA 

y 1 TTTAAGTNNNNNNNNNlSnS^ 

O AGGGGGGGNNNNTAANNNN^ 

h* NNNNN 

40 

AAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGG 

CACGAGGGAGNTTTTTTTTTTTTTT^ 

NNNCCCAANTTTNTTTCNTTNGCNT1W 

CTNCCTAAAANAAANNGGGNACCTTNGGGNCCNTTTTTTT^ 
45 CCNTNTNAAATTNGGAANNTTTAACCCNNCCCAAAGGGNAAGGGGGT^ 
AAANNAAAGGGTGNTTTTNTAANCCNCCCCN^ 

AGAGACTTCATCAAAAACATGATTACAGGCACATCCCAGGCTGACTGTGCTGTCCTGATCGTTGCTGC 
TGGTGTTGGTGAATTTGAAGCCGGTATCTCCAAGAACGGGCAGACCCGTGAGCATGCCCTTTTGGCTT 
ACACCCTGGGTGTGAAACAACTAATTGNTGGCGTTAACAAAATGGATTCCACTGANCCCCCTATANCC 
50 AGAAGAGATACNAANAAATTGNTAAGGAAGNCANCACCTATATTAANAAAATTGGCT^ 

CNCAGNANCATTNGNGCCAATTTCTGGCTGGAATGGNGACAACATGCTANAACCAANGCTAATATGC 

CNTGGNNCAAGGGANGGAAAGNCCCCCNNNGGACNGNANGCCHSllSnsrGGACCNCCCTG^ 

GGNATNGNNT^GCCNCNANTON^^ 

AAANNGGNGGNNNNGGNCNNGNCCCNGNGGNNNNNNNNG 
55 GNGGNNNCCNNNNNNNNN^^ 
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NCAAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCG 
CCATGATCGCCTTTGTCCGCCTGCCCAGCCTCAAGGTCTCCTGCCTGCTTCTCTCAGGGCTTCTCATCTA 
CGATGTCTTTTGGGTGTTTTTCTCCGCCTAC 
5 GCCGGCTGACAATCCCCTTGACGTCCTATCCCGGAAACTCCACCTGGGGCCCAACGTTGGGCGCGANG 
TCCCGCGCCTATCTCTGNCTGGAAAACTGGTCTTN^ 

GCATNGGANACATCGTGATGCCTGGACTCCTGNTGNGCTTTGNCCTGCGTTATGACAACTACNAGAAG 
CAAGCCAGCGGTGACTCCTGCGGTGCCTNCGGACCCGCCAACATNTNCGGGCGCATGCAGAAGGNTTC 
CTACTTTCATTGCACCCTCATTGGATACTTTGGAGGNCTGCTCACTGCGACTGTGGGCGTCTTGAATTC 

10 ACCGANCANANCCAANCCTGGCCTTCTCTATTTGGTGCCATTTACNCTTATTGCCACTCCTCACGAA 

GCCTATTTAAAGGGNGACACTACGGCGAATGTGGGGGCTTGAGCCATTTNCACTCCAANATCCACCAA 
GATCCCCGATTCCTGGGAAGTATGATGGATNACAGCGGGGCGANCNAGAAANGGGGCCTCTCANATC 
CNTTTTCTGTTNAAACGTGGTGGGNTTTGTTTNCCTTCT^ 
NANGCANCCTGTGTTAAAAGAACTTGCCGTGGTGCCCCNN^ 

15 GTGGCTNGGAAACCCCTGCNNGGNTTNCCCTTC 
NCCCTCCNTCG 



TTNAGCNANATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGGATCCCCCNGGCTTGN 

20 NGGNAGNTGTCCAGGGGGCANAGAAGAACCCGCCCCNAGGAANCNNAAANCCNANAAAAANCTGGN 
TNGNCCCTTGGGCNTNGGCNTTTTNGCC 

_ NNCCCTTTCCCCAATGNCNCATNC^ 

□ AAGGCCTTNGGTGGANTGANGAAAGGANGGCCCACCCCCCCAGCCTTTAACGTNAAGCTGTGCACAC 

=C ACCANGAGGTGTGCGCCCCGATNAGAGACACACACTGTGGNGACACCTCTGTNCCCTTTTANNTCTCC 

0325 ATANAGATONfCTANNCAGNTTATANGNTC 

vl GCNCGGAGATGGGAGGAGGACCTATCACACANTAGGCCCTCAATAAAANCTGGNTGGTGGTGCACTT 

frj TAAAAAAAAAAAAAAAAAACTCNNGGGGGGGCCNGG 

L' ANNNNNNNNNNNTNNNNIS^ 

V NNNNNNNNNNlSnSFW 

30 NNNNNNNNNNNNNNN^ 

y - NNNNNNNNNNNNNNNN^ 

! c _ NNNNNNNNNNNNNNN^ 

^ NNNNNNNNNNNNNNNNN>^ 

35 

01 TTNAGCNANATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGGATCCCCCNGGCTTGN 
p NGGNAGNTGTCCAGGGGGCANAGAAGAACCCGCCCCNAGGAANOSfNAAANCCNANAAAAANCTGGN 
lI TNGNCCCTTGGGCNTNGGCNTTTTNGCCTTTGGANCTNGCTTNCAT^ 

NNCCCTTTCCCCAATGNCNCATNCCANAAGGN^ 
40 AAGGCCTTNGGTGGANTGANGAAAGGANGGCCCACCCCCCCAGCCTTTAACGTNAAGCTGTGCACAC 

ACCANGAGGTGTGCGCCCCGATNAGAGACACACACTGTGGNGACACCTCTGTNCCCTTTTANNTCTCC 

ATANAGATCNCTANNCAGNTTATANGNTC 

GCNCGGAGATGGGAGGAGGACCTATCACACANTAGGCCCTCAATAAAANCTGGNTGGTGGTGCACTT 

TAAAAAAAAAAAAAAAAAACTCNNGGGGGGGCCNGGGNNCCAATTTO 
45 ANNNNNNNNNNNTNNNNN^ 

NNNNNNNNNNNNNNl^^ 

NNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNW 

NNNNNNNNNNNN^ 
50 NNNNNNNNNNNNNNNNN^ 



TTGANAANNTCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
AATTCGGCACGAGGANAGCGGANAAGCCCAGCCGANAACTTTCANGGACNCTGTGAAGCAGCTCCAG 
55 CCGAGATGTGCNAGGAGGAGGACAGCACCGNCTTGGTGTGTGACAATGGCTCTGGGCTCTGTAAGGC 
CGGCTTTGCGGGGGATGATNCTCCCAGGCCTGTTTTCCCATCTATCGTGGAACGTCCTCGACNTCAGGG 
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AGTGATGGTGGGAATGGGACANAANGACAGCTACTTGGGTGATGAANCACAAAGCAAAAGAGGAAT 
CCTGACCCTGAAGTACCCGATAGAGCACGGGCATCATCACCAACTGGGGACGACATGGAAAAGATCT 
GGCACCACTCTTTTTTACAATGAGCCTTTGNGGTGGNCCCTGAANAAGCATCCCAACCNTTNTAACCG 
AAGGCGCCCCTTGACCCCCAAGGCCAACCCGGGAGAAAATGACCCAGATNATGGTTTGAGACTTTCAA 
5 TGTCCCANCCATGTATGTGGCTATTCANGCGGNGCTTGCCCCTm'ACGCCTTTTGGACGCACAAATTGG 
CNNTTGNGCCTGGACTTTTGAANATGGGGTCACCCACAACGTGCCCCnTCTTTTAAGGGCTACCCCCCT 
TGCCCCCCa^CCATTATTGCCGTTTGGGACCCTGGCTTGGCCCGAAANTNTCANCCCGNCTACCCTTAT 
TGAAAAANTNCITGACCCGAACCGANGGCTTTTTTCTT^ 

TTGGTCCCGGGGACCTTTAAAGGGGAAAAAACTTGNGGCTTACCNTAANCCCCCTGGGANNTTTTTAA 
1 0 AAANTGANANAGGGGCCNCTITGNCCGNATTNNTTTTTTCNTTTCCCN 
AACTTTNCNTT^GGGNCCCGGGTGATThWCCNTTTTNGGAAA 
TANAAACCNT 

15 TTNANCAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
ATTCGGCACGAGGGCCATGGGCCGCGTGATTCGTGGGCAGAGGAAGGGCGCCGGCTCCGTGTTCCGC 
GCACATGTGAAGCACAGAAAAGGCGCCGCGCGCCTACGCGCCGTGGATTTCGCCGAGCGACACGGAT 
ATATCAAGGGCATCGTGAAGGACATCATCCACGACCCGGGCCGCGGAGCGCCCCTTGCCAAAGTGGTT 
TTCCGGGATCCGTACCGTTTTAAGAAGCGGACAGAGCTGTTCATCGCTGCTGAGGGCATCCACACCGG 
20 CCAGTTTGTGTACTGCGGCAAGAAGGCCCAGCTCAACATCGGCAACGTGCTCCCGGTGGGCACCATGC 
CTGAGGGCACCATCGTGTGTTGTCTGGAGGANAAGCCTGGTGACCGAGGCAAGCTGCAAGAGCCTNT 
GGAAACTATGCCACAGTCATNTNCCACAACCCTTGANACAAANAAAACGCGAGTGAAGCTGCCTTCN 
GGCTCCAAAAAGGTCATNTTCTTTTGCCAACANAACTGTGGTCGTTGTGGTGGCTGGANGTGGCCNCA 
* TTGACAAANCCATTNTGAAGGCCGGCCGNGCCTCCCCAAGNTTAAGGGNAAAAGGAACTTGGTGGNC 
03 25 NCNGGTGC^GGGNGNGGNCATNAAACCTTGGNAGCCmTCCTTTGGNNGGGGNAACC^CAACCAATT 
SI NGGGAAANCCNTTTTTNTTTTCNAAAAAANCCCCrTTT^ 

01 CCCNGGAAAGGGCCNTTTTC^GGGGAAACCAAAAATTTGCCCGGGGAAAAGGGNAAACTTNGGGGTT 
M, NGGGGTTNAANNAAAAGCTTTTTTTTTTTTTTTCNA^ 

j? GGN 



=1 



30 



3 

a 



TTNNANAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GGGAGACGCGAGCAGCTGTGTCTCCGGCAACTGAGGTAGAGGTTTAACTGTCGTCCCGGCGGAGCAA 
W GTCAAGACACATCTACGGCCGTCTGGGCCAGTGTTGGGTCTCCGTAGCCTGTAAAGATGGTGTTGCTC 
O 35 ACGATGATCGCCCGAGTGGCGGACGGGCTCCCGTTGGCCGCCTCGATGCAGGAGGACGAACAGTCTG 
CH GCCGGGACCTTCAACAGTACCAGAGTCAGGCTAAGCAGCTCTTTCGAAAGTTGAATGAACAGTCCCCT 
£3 ACCAGATGCACCTTGGAAGCTGGTGCCATGACTTTTCATTACATTATTGAACAAGGAGTATGTTATTTG 
M. GTTCTGTGTGAAGCTGCCTTCCCTAAGAAGCTGGCTTTTGCCTACCTAGAAGATTTACACTCAGAATTT 
GATGAACAGCATGGGAAGAAGGTGCCAACTGTGTCTAGACCCTACTCCTTTATTGAGTTTGATACCTA 
40 CATTCAGAAAACCAAGAAGCTTTACATTGACAGTCGTGCTCGGAGAAACCTAGGCTTCATCAACACTG 
AACTGCAAGATGTGCAGAAGAATCATGGTGGCGAATATTTGAAGAAGTGTTACAGCGGGGAAGAAAC 
CGCTTTTCAAGCANTGGATTTCGAAGGCTAACAATTTTGTCCAGTCTGGTNCCAAAAAAATACCCGNC 
AGGGATGCCAAAGTACNTTGAAACATGCCGNTTCACNTTACCNCCCAAACNTTGGCAGCAGGAAGCT 
GGGANTTTTTTCATCATGGGTAAAAAAGGGGATGNGNCCCCTTNTTGGGGGGCNTGGGNAANTAATG 
45 NAATNCCCGTCCCC^GGGCAAGGGGANAAACCTTNAAAACCCCGGNGNGGGGTNT^WTTTTAAGGNA 
AACTTGANCCCCCCAAAAAATTNTNTNTT 

NNCAAANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
50 CGGCACGAGGATTATAAGTTACAATGGAAGGCAACTTCATGAATTAGATGGGCTACTAATTCAATGTA 
ATGAACCACACACCAAAATAAACAGTAGAAGGTGCTTGTAATTGTTGAGAGAAATTAACAAAGTAGA 
ACCATGTTGTTGTTCAGTCGCTAAGTAGTGTCCAACTCTTTGCAACCCCATGGGCTGAAACACATCAGG 
CTCCTCTGTCCTCCACTATCTCCTGGAGTTTGCTTAAATTCATGTCTATTGAGTTAGTGATGCCATCTAA 
CCATCTCATCCTCTGTTGTCCCCTTCTCCTTTO 
55 GAGTAGGCTCTTTGCATCGGGTGGCCAAAGTATTGGAGCTTCAGCAGAAACATTCGATCCTTAAACTG 
AGTACTGTCTTAGTTTCCTCGGGCTGCCTTAACAAAGCACTACATACTTTAAACCAACATACTACATAC 
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GTTAAACCAACAGGCAGGGTTGTTCCCTTCAGAGGGCCATGAGGGGGAATCTGTCCCANGCCTCTCTC 
CTAACTTCTCTTGGTCTCCTC 

NCITNCTTTGACATTCTCTCAAGTTTCTTCACATAAGTCT 
CCAGNTTTCTTTCCTTTTTATAAAGGACTO 
5 CATGGACTTGGATACCCTTGGGAAAAGGGCCGGANTTTTCCNAAAAAAAAANCCCCC 
TNTTGGGGGGTTAAGGNCAC 



10 NNNATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTC 
GGCACGAGGGTTGGCTTCGTATCGTGGGCTCGTCCGCTGTTACCCACCTACCAGAGCCCTTCCCCGCGG 
GGCGGGACCTCGTAACGGCCAACTCCTTTCCAGCTGAAGAAACACTTAAGTTCTGGAAATAGCGACCC 
AGTATCATGGCTGGCAGCCCTAATGAAGATTCAGAAGGAAGCCGAATTACTTACGTGAAAGGAGACC 
TATTTGCATGTCCCCAAACAGACTCTTTAGTGCATTGTATCAGTGAGGACTGTCGAATGGGCGCTGGG 

15 ATAGCTGTCCTCTTCAAGAAGAAATTTGGAGGAGTGCAGGAACTGTTGAATCAACAGAAAAAGTCTGG 
AGAAGTGGCTGTTCTGAAGAGAGATGGGCGATATATATATTACCTGATTACAAAGAAAAGGGCTTCAC 
ACAAGCCAACTTATGAAAACTTACGGAAGAGTTT^ 

GTCACCCGACCTTTCCATGCCAAGGATCGGATGTGGTCTTGATCGTCTGCAATGGGAAAATTTATCCGC 

AATAATTGAGGAGGTCTTTGAGGCAACAGACATCAGAATTACTGNGTACACACTCTGAACAGAAGAG 
20 CATTTTGGATGTGTCTACCTTCTGCATCACCTGGGCCACAGGACTGGAGCAAACTGACCTTAAAATGGT 

CAGAGGACCCGTTTCTTGNGAAGTAGTCTGGGTTACANGNCNAACCTGGGTTGCTGTATTCNTCANGA 

TTGAATGGGACTTNTGGGAGGAGGGGTTCTTGTGCTTAGGAATTTTTN 
? GANGGGACCAATNTTGGGCCNAGGACCCCTTTT^ 
I CCTAGGGGGGANCNTTGGGTTTTCCTGNTNNT 



0325 



01 AAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCG 

U GCACGAGGCTGATTTTTTTTTTTTT^ 

S g CNGNCNNGNCCNTNTGTNNAAAGCCCNTTAANNATTTTNTTNATO 

J*;! 30 NAANGGNCNTTTAAAACTNTCCNTAAANTTCNNTNAGGAAAAAGGGANTTTGNNANTO 

*** CNGGGNCAAANGGNAAAAAACCAAAAAAAAANCCCCAGGGNAAN^ 

JL CATTTNNNAAAAGGGCTT>WGANGTTTTTTO 

ACCNNNTTNTNCNNNGCCAANAANAAAGGGAGTNTTTTO 

8 1 CCCAGNATTCCTCATTNCAAGCCCTCNATNAGNCCCTGNGGGACCCAAGGGGCAAAACCTGTGTTCGG 

£3 35 AAAAGGTTTCNTAGGTTGGGAAAGGCCCAAAGCATTTTTNCCCCCCATTCCA 

31 CCCCCCAATNTT AAC AATGGNCCC ANCCCGTTTTTTTCCGGGNATGCCCC^ CCN CN CCCNAA ATG AN 

Q CCTGCACCGGGGGGGGCCCGGGNCCCCAATTCNCCCTTAAAGGGGAGGNNNNNTNAAANN^ 

NNNN>nsnsnsnsrNNNN^ 

NNNNNNNNNNN^ 
40 NNNNNNNNNN>WN^ 

NNNNNNNNNNNNNNW 



CAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
45 CGGCACGAGGGTCCCGTATGTGGCCCAAGAGATCCAGGAGGAAATCGATGAACTGCTTCAAGAACAG 

CGAGCCGACATGGACCAGTACGGCAGCATCAGCCATGGCATCGTGGAGGTCGACCCGATGCTCACCCC 

AGAAGAGCGTCACCTGAGCAAGATGCAGAACCATGGCTACGAAAACCCAACCTACAAATACCTGGAG 

CAGATGCAGATTTAAGCGGGGGAAGCGCANCGCCAGTGGAGGGAGGNTGGGCGGGCAGCAGACGTC 

CAGAGGTCTGGATGGACGATGGACCGACAGTGACTTCCAGAGGAGTTCCTCGACACTCAGATCTCCTG 
50 GAACATTAAGACTATNAAGTACTACTGTAGAGTCACAATTTCCATTCTTTTAAATGGGCG 

TTAATATAACAATATATGATATATAAACCTTAAATGAACAAATGATCTATTGCAGAAAAAAAA 

ANANAAANNNAANAAAAAAAAAAAAAAANN 

ATGGGGGGGGGTNTTANANNNNNN^ 

NNNNNNNNNNNNNNNNNN^ 
55 NNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNN^ 
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NNNNNNNNNNNNNN^ 
NNNNNNNNNNC 



5 TNAGNCCTATAGTGANGTNGNATTNCAGTGGCGGNCCGCTCT^ 
AGNANTTCGGCACGAGGNTGANTCNTATT^TTNTTNCGCTTTC 
ANTOWTCCNCCCNNCTGGCAAA 
TTNAGGCTNGTNANGG>WTTNNAAAAN^ 

TNTTNNCGGNGAAGGGGNTAAACGGNACTNACGCCNAAAANCATGNAAACGNGGCCTCTC^ 
1 0 TANTNTNNAAACAATTNTTCTNNAGGNCTNTTN^ 
CCCCATTTTTTNNNTNNAAGATTTTNTGNGCCCAN 

TGTGTGTGGAAGACCCCCCNANANGNC144 M 11414UAAAGNAGGTGNNTNGGANCNCNTNTNTGGAGA 
NACGANNGAGGAAAAACNANGNTTCCNCAAAAAGNTTTTTNTT^ 
ACTCTTTTNCCCCNCANNCTGTCNGNGNTNNTTNNNAC 
15 NCCTCTTTTTTANTTTCOT 

GGGGNCNNACCCCCCNNNCACTTGGTTTTATTTTTANA^ 

CGTTTTNTNTNN AACN CNAATCTTTN AATTNTCNCN CCCCNNNNCTNGCNTCTGGTCNNTTANTCT ANC 
CTCATNNCCTTCCNGNTNNANTNNNTTCNCCCANT^ 
NCCTTCNCAAGAAANGNTAATTTCCTTCNNNANNCNCTGAATTCNNCT^ 
20 TTNCCG 



TNAGNCCTATAGTGANGTNGNATTNCAGTGGCGGNCCGCTCTAGAACTAGTGGGATCCCCCGGCNTGN 
m AGNANTTCGGCACGAGGNTGANTCNTATTNN^ 
I*s25 ANTNNNTCCNCCCNNCTGGCAAAT 
.Jf TTNAGGCTNGTNANGGNNTTNN^ 

y ' TNTTNNCGGNGAAGGGGNTAAACGGNACTNACGCCNAAAANCATGNAAACGNGG 
H TANTNTNNAAACAATTNTTCTNNAGGNCTNTT^ 
4- CCCCATTTTTTNNNTNNAAGATTTTNT^ 

U30 TGTGTGTGGAAGACCCCCCNANANGNCTTTTTTTTTAAAGNAGGTGN^ 

b NACGANNGAGGAAAAACNANGNTTCCNCAAAAAGNTTTTTNTT^ 

□ ACTCTTTTNCCCCNCANNCTGTC^GNGNTNNTTNNNACC 

m NCCTCTTTTTTANTTTCNTGGGGAGGAACNNCCCCCCCCCCCANCATGGAAN 

A GGGGNCNNACCCCCCNNNCACTTGGTTTTATTTTTANAAG^ 

j535 CGTTTTNTNTNN AACNCNAATCT^ 

i ! CTCATNNCCTTCCNGNTNNANTNNNTTCNCCCANTNNANTTTO 
P NCCTTCNCAAGAAANGNTAATTTCCTTCNNNANNCNCTGAATTCNNCTTAATN^ 
TTNCCG 

40 

TTGANNAACCGNTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 

GAATTCGGCACGAGGCTCACCATCAACCCCCAAAGCTGAAGTTCTATTTAAACTATTCCCTGAACACT 

ATTAATATAGTTCCATAAATACAAAGAGCCTTATCAGT^ 

ACACAGAATTTGCACCCTAACCAAATATTACAAACACCACTAGCTAACATAACACGCCCATACACAGA 
45 CCACAGAATGAATTACCTACGCAGGGGGTAATGTACATAACATTAATGTAATAANGACATAATATGTA 
TATAGTACATTAAATTATATGCCCCATGCATATAAGCAGGTNCATGACCTCTATGGCGGTNCATAATA 
CATATAATTATNGATNGTNCATAGTACATTATGT 

CCTTACCATTANATCACGANCTTATTTACCTTGCCGGGGGAAACCANCACCCGGNTAGGCAGGGATCC 
TTNTTNTCGNTCCGGGCCCATAAACCGGGGGGGTGGTTATNTAATGGAATTTTACCAGGC 
50 TNTTTNTTCAGGGCCATCTNATNTAAAACNGGNCCATTNTTT 
CTAATGGGTTAATCAGCCCTGCCTTCACACATAACTG 

TTNGGGGGGANGCTTGGACTTCAGNNTTGGGCCGGNAAAAGGGCCCTGGAC^ 
GGNCCTGGGNCTTAAACTGGNNNTTTTGGGNCCCCCCCCTTTATGGGNTAGCCCTGGGN 
NCNATNGGGNCCCNGGGACTTNAANTTTTTTTTTT^ 
55 TAANATTTTTNCCCCC 
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TTGANCACAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
ATNNNNNACNANGCNCTNCCCNGANNCAANTGCAGAGNCNNACCATTGGTCA^ 
NGCTGTGNATCANCTCATGTNCAANTCCAAGAGCACCACATTGNTNATNAANCGCGCTGGTCTATCTA 
5 AACCAGACTGGNCCNATNAAAANCGGACTTAACATGCCAACCANTTTTTTAAG 

GAANACNTCNCTACTGTAATGCTCGNCCAATGANGNTNTTACCTNGGTATGCGTCTGANACCCTCGNA 

TCTTNTACTTNGGGGNAAANCNNATATCNTNTNNAAAGNGGGGGGNCNCCTANCCCTTCAT^ 

GGGGCGAAGAANAAAGNCAGANCCTGANGATGAGCTGCTGTT^ 

NGGAGCCTACTGGGAAAGTGGAAATCNAAAAAGAAAAGGGCCAAACCCCCTGTCTTGCAAAAGTCTC 
10 GGACATCCAGCGTCAATTNTTGTNAACCCCAGTC 

TTTTTGGGAGCCCAAAAGCCCTTGCCTTTTTNTTGATTCA^ 
AATTTTTNAAAAGGGAAAAATNTNTTATTCA^ 

CCTTAACCGATGAATGGGCNGATTCACAATTGAAACTTNGNTTAACCTTTT 
TTTNTTGGNGNAAATTGAAAGTTTTANAAATTTAAAATTCAA 
15 AGGGTCCCAAGGGAAACTTCAAGAAANAAATTTANCCAAAGCCCGGGNGCCT^ 
TTGGGANTTNTTTGNCCCTTTTCAAANAATTNGGATCNAAA 

NAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
20 CGGCACGAGGGGAGAATTCAAGTGTGATCCTCATGAGGCCACATGCTATGACGATGGGAAGACTTAC 

CACGTGGGAGAACAGTGGCAGAAGGAATATCTTGGTGCCATTTGCTCCTGCACATGCTTTGGAGGCCA 
m GCGGGGCTGGCGCTGTGACAACTGCCGCAGACCTGGGGCTGAACCCGGTAACGAAGGCTCCACTGCC 
" CACTCCTACAACCAGTATTCCCAGAGATACCATCAGAGAACAAACACTAATGTCAACTGCCCAATTGA 
^ GTGCTTCATGCCTTTGGATGTACAGGCTGACAGAGAAGATTCCCGAGAGTAATATTTCCAACCCAGAG 
^25 AAACAAGCGTGGATCTCTGCCAAGGTCCATCCAAACTGGAGTGGTGTTCGCAGACCCCATGTTAGTGT 
^ GTTCCTTTCTTAAGCCCTTTGCTCTGGAGTAACTTCTNCAGCTTCAGCTCAACTCACAGC 
CP ATCACCCTGGGAGTGTTTTCAGACTTTTCTCATACATGGGAGCAGTAGGTTATCTATTCTTC 
U TCCATGCCAATCAGTATTTTAAAATGAAGTGATC 
£ AAACACATGCCCCCAACCAAGATACCNAAATGTOSrTTGAAATGAT^ 

LiJ 30 GAAAGGTANCCTGAACACCTTTTGGNTTCCACTTAAACTGGACTGGGCCCCG(^AATANTGNAA 
ACAGCATGNGCCCTTTGGANCTGGGGGATTCAAAAACAAGNCCCNGGTACTTCCNTTTT^ 
GAATTNTAAGNAATTGGCCTAAAAAAAAATTNTTTTTTNTTACCCG 
CCAAANTTTT 
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ANCANNGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGNA 

NGATCAANCNANTCCTGGCCAAGAAACAAAAGCAGAATCGTCCCATTCNNGAATGGATTCGAATGAA 

AACTGGCAATAAAATCAGGTACAACTCCAAGAGAAGACATTGGAGAAGAACCAAGCTGGGTCTATAA 

GAAGCAAGCTGGGTCTATGAGAAGTGGTCTTAACATGTAGACCACTTTTTTAAGCAGCCAGATCAC^ 
40 TGAAAACATCACTACTGTAATGCTTGGCCCATGATGTTATTTCCTCACTATCAGTCTGAGACCCAGCAA 

TAAATATAAAACGTTGCAAAAAAAAAAAAAAAAACNTGGGGGGGGNCCCGGNCCCNN^ 

NNTGGGGNTCNTNNNNNACACANAGNACNCCATGTCCTNNTCCNNGTO 

TGNTCGNTTAGNCCTTTCTNCTTNNTTTTTANTTNCCANT^ 

>WGNTNTNNNATCCGCCNAATC^ 
45 CGAACTTAACAGTCAAGNTTTTTNGNTCTTNNANCCANATANTT^ 

GGGTNTNTNCTNNTNNACNNNACATTNGGNCTTTO 

CTACNTGATAANNCAAATNCTATWWGCATTGNTTTCTNACAN 

TTNANNNNNTANT>WATTNNNTTN^ 

TNCTTTNTCCTTNCTAGTNCGCCCTNNTTTGTACCTCCCTCTGGNCCGGCNTO 
50 GTTCNTGTNNNTACNTTTCTCT^ 
TNCNTCCC 

GNTGGGNCGNANATNNNCNCANAT^^ 
55 CCCCCNCCTATGGNGNNNGAAAGTNATATTTTCNOSrTNCTTGAGAAA 
CGGCCGCTCTANAACTAGTNTCATCCCCCGNACTGCAC 
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TNCCTCAACNTCCGCNTT 

NCTTACTATTTTTTCAANNAGNNTGAAATTCCNN 
NNTAATNNAANNThWATCACCATCNTNTNANTTTCANTAAGAACT 
NTGNNTTNTATNTCGANNANTTATO 
5 ATCCAAAANTNNNCGCNTNAAA 

TCANCANTTACTCTANNNAGTCTAATTNTT^ 
NATTAAANTTNTNGTACTANTCAT^ 

CANAGGNNATTTTTNTNGAACANNCATTATATANNNNAANGN^ 

NNNNNGCTCTTNTTCTNNGCAANTGNNTANNTN^ 
10 NNCCNTCANNAGT^CGNNGTNAAN 

TGCGCNNNNAG>TNTACTGTNCANC^ 

TTAGCTNANGTTTNTCTGNAANCGCCTN^ 

NNTTNTACGCCTNAGCNNTNTNNGNNTGCNCGCCNAATNC 

GGANNATATACTTANNTGCACNGATATCTO^ 
15 NTCGNATCATNNIWTANNTANNCTC^ 

NNNNGTGNNATANTATNACATTTTNACAANGNGAANNGACACNCNACN^ 

TGATACGTNTNANAGATAGANCGANATATNNCAGNGTCTGNANGTGCNATANTNCNCGANTCNATCA 
CTTACTCATTTANGCTTNTNNTGOT 
TCNTACNCNNGTCANATATNTCTANTGAN^ 
20 CNNANAGNCANNACATATACTATNACGACNANTCTAGACNANATACGNCANAGNNANGTGANTAGN 
ANTNNCNTANTCTNTNNTCNCTACATTAATANNNATAGTGAGACGNGT^ 
g T>WGAGTNNTNNAGATATATGCTNAATCTCTCGCC 

9*25 NNCAANANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGC 
^? AGCTGCAGCGCCTCTCGTCTTGTAGGCTCTCCTAGCTATCGCCTTTTCGCTTCCGGAAACATGGCCTCC 
0 1 GGTGTGGCTGTCTCTGATGGGGTCATCAAAGTGTTCAACGACATGAAAGTGCGTAAGTCGTCGACACC 
H* AGAGGAAGTGAAGAAGCGCAAGAAGGCGGTGCTCTTCTGCCTGAGTGAGGACAAGAAGAATATCATC 
=£ CTGGAGGAGGGCAAGGAGATCCTGGTGGGTGACGTGGGCCAGACGGTAGACGACCCCTATGCCACCT 
|iJ 30 TTGTCAAGATGCTGCCAGACAAGGACTGCCGCTACGCCCTCTATGATGCAACCTACGAGACCAAGGAG 
g AGCAAGAAGGAGGACCTGGTGTTCATCTTCTGGGCCCCTGAGTGTGCACCCCTTAAGAGCAAAATGAT 



en 

C3 



CTATGCCAGCTCCAAGGACGCCATCAAGAAGAAGCTGACGGGGATCAAGCATGAATTACAAGCAAAC 
TGCTACGANGAGGTCAAAGACCGCTTGCACCCTTGCAGAAAAGCTGGGGGGCAGCGCTTGTCATCTCC 
TGGANGGCAAGCCTTTGTGAGCCCCTTCACCCCTGNCTGGACATCTGGCAGCCCCAGACCTGNCCACG 
35 GGGGTTGCANGCTTGCCCCTTCTGCCANACCGGAGGGCTGGGGGAATCCCNCAGGGGGANGGCANTC 



£f CTTTNNCCCANTTGCCAAAGCCCCCCCGACCCCTG 
O TTCCNAACCGNTTTNGAACTTNNAN^ 
fdb CTNTTTGGGGGGGGCCTTTTTTTTTTTAA 
NGGNA 

40 

GCCCTATNNGGAGCNGCATNACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGTT 
TCATGAAGATGGAGAATGCTGNGTNTATGATGAACCATTACTGAAGNGNCTNGGNGCTGCCAAGCATT 
AGGTNGGGANNCACAAAGTTTGCTCCTGGTTCCAGGGCACGATGCATAATNAAGCAACAATCTTCC^ 
45 TGGGAGAACCTATTCACTCCCTTCTTATTGCAGCCGGNCNCTATCTNCANGGNATACTTGNACTTTNTG 
ATGCANCATGANCAATTAANGCGAGCAAAGCNCCCCTTTTTNCTGNTGCGTGGCAAGTO 
GANTTTGGCCTTGATAAAAANTTCAGGTTTTC 

NATAAATCCCAGTNTTAAACNCTGCATTCTANTACTGNTGNTGAGANATACAATACATGTTTTCCTAGT 

NCATATAATCNTTGGGTTNCTATATATACATATNNTATAATTNTATGCTGATGCCCG 
50 NATACCTGCATTTTACTGTNAAACATCAAGNCCCCTCTGAGTTGTTTTTANNAN^ 

GCGGTTAAAAATTCNCCTCGGNTNTGAAAANTTCCATGGGTCCNCTCCTANCNANNCAANNTCNTC 

TTTGGNAATTGAAACTANTATTNNCTCAAACNNGNATCTCTTACCTCTT 

NACACCTCNAANGGCTTTCCTNNTAGGNTTNCNN 

TTCAAGNANGCCNGGNCTNNTTNTTTNCN 
55 CTTNTTGATNNNNNNNAANGGCC 
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GG>WGGCTNCNTNTACANTNNCTNGNNCTNCT^ 
ANACCG 



5 GNNGGGCCGG>HsrNATNNNTTATNTTTNTNNTATO 

GGGGNTCNNCNGNGNNTTCAATGGNGGGNGCGGNGGGCCM^CAGNNTTNNGCCCNCG 
NACANGGNGGCCGCTCTNCANTATGNNTTCCTCCGhWCT^ 
NCNTCNCCNGCNTCNNCTNNGTCNCAAGGGGGANTTANTNTANNNAANAGTO 
TATNTWTNTTATCCNTNATATNGNAGG 
1 0 TTTAANTTNTTTCNANNGNNGNCANGANNNCNCANTCTATO 
NNTTNTCGCACGANTCNTCGTTNNTO 
TNNNATNCCTCAGTTTTNT^ 
TTNNNANANATCNNTNCNTTNNNNTO 
ANNNTTCGNNTTNACCTNTTTAGANNNNANN 
15 TNCTCNNGTCNANCC^ACTCATTGCCTCTATNNTCNNTANT^TATO 
CCATTNATTATAATACGNANATNNNTCNCNCACGNG>^ 
ANTNTCCCAAATCNCCNNCNGACCCNTNN^ 
CANNNGNTNTNGGACGNTCNNATOSfATNNTNTNCTGNNGCNTAG 

NTANTGCNCNTNTCGNNNTAATCGNTGTNTGTTNANNNTGNNCTCTANTNGNCNGGCNNTN 
20 TCTANTGAGTCCACGNTNNNNTCTNACTCTGTTGNNACGNGATNTTGCTCNANCTO 
TNCNCNCNTGTNNNGCNNNAGTNATCNTCCTATTGTNTGTTACTCCTTN 
NTNNNTGCTTGACCNCTNTAGACCGNGCTTC^ 
TCNTCCGCTNTTNNCNTNTCNANTGATANGAGTCTNNNNTN 
NOSrNANCTCNATGNCACTCCAGTGATGNANGTNNTATANNTAGTCT^GTC 
^ 25 GGTACNNANTCTCTNGNGTNGNCGCGTNGTATGTGGNNGC 
NNGNTACAOSfTNTATAGTCCGTNTN^ 
GN 



9 

Q 



GNNGGGCCGGNNNATNNNTTATNTTTNTNNTA 

GGGGNTCNNCNGNGNNTTCAATGGNGGGNGCGGNGGGCCNNCAGNNTTNNGC^ 
NACANGGNGGCCGCTCTNCANTATGNNTTCCTCCGNNCTGCANCATCNGC^ 
NCNTCNCCNGCNTCNNCTNNGTCNCAAGGGGGANTTANTNTANNNAANAGTNTC 
%1 TATNTNNTNTTATCC^TNATATNGNAGGCTNNANTCNGNATC 
if 35 TTTAANTTNTTTCNANNGNN^ 

y5 NNTTNTCGCACGANTCNTCGTTNNTNCACAGNNTNTGTTNTTCTNGNNCNCCG 

W TNNNATNCCTCAGTTTTNTTNNNNC^ 

M» TTNNNANANATCNNTNCNTTNNNNTNTTTNCTACNTCTO 

ANNNTTCGNNTTNACCTNTTTAGANNNNANNGG 
40 TNCTCNNGTCNANCCNACTCATTGCCTCTATNNTCNNTANTNNTATNTC'^^ 

CCATTNATTATAATACGNANATNNNTCNCNCAC^ 

ANTNTCCCAAATCNCCNNCNGACCCNTNNATGGNCCNC^ 

CANNNGNTNTNGGACGNTCNNATCNATNNTO^ 

NTANTGCNCNTNTCGNNNTAATCGNTGTNTGTTNANNNTGNNCTCTANTN 
45 TCTANTGAGTCCACGNTNNNNTCTNACTCTGTTGNNACGNGATNTTGCTCNANCTO 
TNCNCNCNTGTNNNGCNNNAGTO 

NTN>WTGCTTGACCNCTNTAGACCGNGCTTCCNNTNATCCTCATGNGATGTNI^ 
TCNTCCGCTNTTNNCNTNTCNANTGATANGAGTCTNNNNTNATNC^ 

NCNNANCTCNATGNCACTCCAGTGATGNANGTNNTATANNTAGTCT^GTCATCGTANCANTCNNNA^ 
50 GGTACNNANTCTCTNGNGTNGNCGCGTNG 
NNGNTACAOSTTNTATAGTCCGTN^ 
GN 

55 TTNNNAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
ATTCGGCACGAGGCAGCAACCGTCGCGATGTTGATGCCTAAGAAGAACCGGATTGCCATTTATGAACT 
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CCTTTTTAAGGAGGGGGTGATGGTGGCCAAGAAGGATGTCCACATGCCCAAGCACCCGGAGCTAGCA 
GACAAGAATGTGCCCAATCTTCACGTCATGAAAGCCATGCAGTCTCTCAAGTCACGAGGCTACGTGAA 
GGAACAGTTTGCCTGGAGACATTTCTACTGGTACCTCACCAACGAGGGCATCCAGTATCTCCGTGATT 
ACCTCCACCTGCCCCCTGAGATCGTGCCCGCCACCCTGCGCCGNAGCCGTCCTGAGACTGGNCCGGCC 
5 AAGGCCCAAAGGTCTGGAAGGAAAGCGACTTGCAANACTCATTCGAAGGGGAAGCCGACAGAAAAC 
ACCTTACAGACGAAGCGCCGTGCCCCCTGGTGCCGACAAGAAGGCCGANGNCGGGGCTTGGTCAACA 
ACTTGAATTCAAGTTTAAAGGCGGATTTGGTCGTC 
GAATGGTTTTGTGTTGAATAAACCTGTTACC 
NCCCAAATTCNCCCTTTAGGGGNGNNNNNTNAANAANN^ 
10 NNNNNNNNNNIWN^ 
NNNNNNNNNNNN^ 
NNIWNNNN^ 
N>MNNNNNNNN^^ 



TTGANACAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCN 
NNATNAAGCNNNTCCTCCCAAGAANCAAAAGCAGAATCGTCCCATTNCTCANTG 
ACTGGCAATAAAATCAGGTACAACTCCAAGAGAAGACATTGGAGAAGAACCAAGCTGGGTCTATAAG 
AAGCAAGCTGGGTCTATGAGAAGTGGGTCTTAACATGTAGACCACTTTTTTAAGCAGNCAGATCACAA 
20 TGAAAACATCACTACTGTAATGCTTGGCCCATGATGTTATTTCCTCACTATCAGTCTGAGACCCAGCAA 
TAAATATAAAACGTTGCAAAAAAAAAAAAAAAAANNNTGGGGGGGGCC^ 

T -« NTNGGGGNGGNNNTNANACTNCGGGAACCTTNACTAACCANATCCANGCCGCATTCANGGAGCCAA 

~ GTTTTTGGTGGGCACCGATNCCAGGGCTGACCACCAACCCCTTA 

jff CAACCATTGNCCTTNTGCAANACGGGCTNTNCTNTGNGCTACGTGGANATTGNCATTCCNTGCAA 

^ 25 CAANGGGAGNGCNCTNANTGGGTCTNGAGTGGNGGATGCNTCCCCGGGAAGTCCTGNGCATGCTTGG 

^ CACCCNTTTTCCGANAAGCNCCNCGNGGGGAGGTCNTGCCCGGACCTTTTACTTTT^ 

CP NTNNGGGNGAATTNGAAAAGGGAANNAANCNNNCNNW 

M> NNGGAGTTTNNNGGGGNGAANNGGGNTTNTTTCCACN^ 

s p GGGGGNNAAAATTGNNTTTNAANGGGNTTNNAANGNNGCCTT^ 

y 30 CCCCTTNNGNAACTTNGANGGCCTCC 



r£ TTTGAANACAATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 

;f; GGANTTNNGCACNAGGNNTTTANCTAA^ 

^ 35 GACNATNGCNONfCGCNCNACNNACCCGGGN^^ 

0 1 ACCNAACNNANATTCACANNTNCCCCATNATTGNNGAC 

Q QSTTCCCAATGACNNTNNTTACNTC 

M* ACTTNNNCCAAGGGNANACTACCANNCTTNAAATCTNTTANCCN^ 

AGNCNANNANTANNAACNGGANTTTN^ 
40 >WANGGCCANNTNTNGGCCCCATGANTGCCCT^ 

NNNGNNNATNNTCNCNNTNCNACTACNNCACANAANTTTGGGCCNNNCC 

NGATNTTCTNTCTNCCTTGAAANGGANN^ 

CGNGGTNGGNTCANNNCANCTNCCCCTNCTC>W^ 

NGNNTNNCCTNNNCCCCCTTTNCN^ 
45 TCNTNNNTTNTTCCCCACCNGN 

NNTNCACTCCTATTANNTNNAT^ 

TNCCNTTTTNTTTNNCTCCANTATNCCGCCNTCTACTO 

NTNCTCCGTCGTTNNCTGTTTANTCNTACCTNTACTACNNCANNN 

TCTTCTNCTCATANNCN 

50 

AAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTC 
GGCACGAGGCAGCAACCGTCGCGATGTTGATGCCTAAGAAGAACCGGATTGCCATTTATGAACTCCTT 
TTTAAGGAGGGGGTGATGGTGGCCAAGAAGGATGTCCACATGCCCAAGCACCCGGAGCTAGCAGACA 
55 AGAATGTGCCCAATCTTCACGTCATGAAAGCCATGCAGTCTCTCAAGTCACGAGGCTACGTGAAGGAA 
CAGTTTGCCTGGAGACATTTCTACTGGTACCTCACCAACGAGGGCATCCAGTATCTCCGTGATTACCTC 
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CACCTGCCCCCTGAGATCGTGCCCGCCACCCTGCGCCGCAGCCGTCCTGAGACTGGCCGGCCAAGGCC 
CAAAGGTCTGGAGGGAGAGCGACCTGCAAGACTCACTCGAGGGGAAGCCGACAGAGACACCTACAGA 
CGAAGCGCCGTGCCCCCTGGTGCCGACAAGAAGGCCGAGGCCGGGGCTGGGTCAGCAACTGAATTCC 
AGTTTAAAGGCGGATTTGGTCGTGGACGTGGTCAGCCAC^ 
5 TGTTGAATAAACCTGTAAACAGAAGAAAA^ 

CCNTAAAGGGGGNNNNNTAAAAANNNNNNNN^ 

NNNNNNNNNNNNNNNNNN^ 

NNNNNNNNN^ 

NNNNNNNNNNM^^ 

10 

AAAACTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTCCTGG 
TGAGCAAGGTCCTTCCGGAGCCTCTGGTCCTGCTGGTCCCCGCGGTCCCCCTGGCTCTGCTGGTTCTCC 
CGGCAAAGATGGACTCAATGGTCTCCCAGGCCCCATCGGTCCCCCTGGGCCTCGAGGTCGCACTGGTG 
15 ATGCTGGTCCTGCTGGTCCTCCCGGCCCTCCTGGACCCCCTGGTCCCCCAGGTCCTCCCAGCGGCGGCT 
ACGACTTGAGCTTCCTGCCCCAGCCACCTCAAGAGAAGGCTCACGATGGTGGCCGCTACTACCGGGCT 
GATGATGCCAATGTGGTCCGTGACCGTGACCTCGAGGTGGACACCACCCTCAAGAGCCTGAGCCAGCA 
GATCGAGAACATCCGGAGCCCTGAAGGCAGCCGCAAGAACCCCGCCCGCACCTGCCGTGACCTCAAG 
ATGTGCCACTCTGACTGGAAGAGCGGAGAATACTGGATTGACCCCAACCAAGGCTGCAACCTGGATGC 
20 CATTAAGGTCTTCTGCAACATGGAAACCGGTGAGACCTGTGTATACCCCACTCAGCCCAGCGTGGCCC 
AGAAGAACTGGTATATCAGCAAGAACCCCAAGGAAAAGAGGCACGTCTGGTACGGCGAAGAGCATGA 
„™ CCGGCGGATTCCAGTTCGAGTATGGCGGGCCAGGGGTTCCGATCCTTGCCGATGTGGCCATNCAGCTG 
& AATTTCTTGCGCCTGATGTCCACCGANGCCTTCCAANAAATCACCTACCACTGGAAAGAACAGCGNGG 
^ NCTAATGGACCAAANCANACTGGCAACCTTCA^ 

to 25 GAAAATCCGGGCCGANGGGAAAAAGCCGGTTTACCTTACAGGGTACCCTACCANGGGTGGCCAAANC 
-J AACCCGGAACCCTGGGGGCCAAAAAGNGATTGGAATACCNA 

fji 

TTTGAGNCCTTANANGNGNNGTCGGTATTAACAAGGGGANGGGCGCGNTATAGNAACTAGGTGGTAT 
lij 30 CCCCCGGGOS[TNGCAGGNATNCANATTCNNTGAGGGNNTTNNC 

TNNCTNGGGGGCNNNTCM^^ 
U CNNTANANNNGANNNGATTGCNTNGAGCGTTNNN^ 
^ TGTNTGGTTAGTTGNNTANAGGNNNTATNNTGANNATCCNNTG 
f 1 NTNCGANNGTNCTNTNNNTGNACGATO 
Q 35 TTNGCTANATAGNNTNGTGNN^ 

CH NAANNCGNTTNANCNNNGTNNNNNAATNANCNTGGN^ 

tJ NGCAGCNTATGNACAATANTGGNTANNTNNANTNNNATTAGNNCNACTGATACN 
M* CTNNTNCNATTTNNGTTTAGNNNN 

TNNAANGTNNNNAGGGNNGGGNNNTGNNANNT^ 
40 TNTGGAACTTCATTNNGNANGGGGN^ 

NCCNNTTATNGCNCTCTGTNTGN 

ACNTGTGTCGNNNNAGGGTTTNTNTGNGCTNTCNGGATGT^ 
NTNANTANGNATNANATNNNNTAGGACGGTNATGGGAACCNNGGTANATNN 
GTANNNGGTGNAGNNANTANATCTANAANCGA 
45 AGTANTAGNCGGCGCNGNNNTAAGTTANCTTGCNACGATNCGTTGTGTCNCNCNCGANATANGCGNTT 
NNACGTTNCTGNTCNNNCACGTO^ 

CGAGNGAACNNACATCGTCGNATGGCNTNNAATGNGNGCGTATTNGNCGTNGNNGACNANTGACGCA 
NCNATA>flWCTNTNNGTACGTAN 

50 

NCAAANNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTT 
GAAGAAGAAGTACCCAATGGCCAAGTACCTGTGTGTGTTGCTAATTGTGGCTGGAGTGGCCCTTTTCA 
TGTACAAACCCAAAAAAGTAGTCGGGATAGAAGAACACACAATTGGCTATGGAGAGCTGCTCCTGCT 
CTTGTCTCTAACCCTCGATGGACTGACCGGTGTTTCCCAGGACCACATGCGAGCTCACTACCAAACAG 
55 GCTCCAACCACATGATGCTGAACATCAACCTTTGGTCGACACTGNTGNTGGGAGCTGGAATCCTGNTC 
ACCGGGGAGCTCTGGGAGTTCTTGAGCTTTGCCGAAAGGNACCCTACCATCGTCTATAACATCCTTCTC 



50 



10 



TTTGGCCTGACTAGTGCCCTGGGCCAGAGCTTCATCTTCATGACAGTTGTGTATTTCGGTC 

TGCTCCATCATCACCACAACTCGAAAGTTCTTCACCATTTTGGCCTCTGTGATCCTCTTCGCCAACCCC 

ATCAGCCCCATGCAGTGGGTGGGCACCGTGCTGGTGTTCTTGGGTCTCGGTCTTGATGCCAAGTTTGGG 

AAGGGAGCCCAAGAAGACATCCCACTANGAAGAGAGAAGACTACCTCNACTCCAAGAATATTTAAAN 

TTATTTTCTCCAACAGTNGACATCTCTTGGGAAAACGGACACAATTAGAGATAAAAG 

ANTCTGGGAAAAAANANNNNNNACNNNNNNNTO 

CCCCTTTTANGGGGGGNGNNNTNTAAAAANNNNGGN^ 

NNNNTTCNAATNNNGTNNGNNTNNN^ 



GCCTATAGNGAGNNGNATTACAGTGGCGGCCGCTCTAGAACTAGTGGGATCCCCNGGNCTGNAGGTT 
AACGCTGCAGCCTCCGNCGTACCCGCGCCTGANCCNNTGCCAANCGCTTTTGAACAAGAAGANGGNT 
GNGCCTNCCANGNATGNTGATCTTGGCAAAACTGNCANGGATGNNTTCACCNAGGGCTATGGATTTGG 
NTTAATAAAACTTGATCTGAAAACAAAATCTGAGAATGGACTGGAATTTACGAGCTCA 
15 ACACCGAGACCACCAAAGTGACGGGCAGCCTGGAAACCAAGTACAGATGGACTGAATATGGTCTGAC 
GTTTACACGAGAAATGGAACACTGNCAACACGCTGGGCACGGAGATTACTGTGGAANATNAGCTTGC 
ACGTGGCCTGAANCTGACCTTCGATTCATCCTTCTCACCAAACACTGGGAAAAAAAATGCTNN^ 
AGACAGGGTACAAGCGGGAACATATCAACCTGGGCTGNGATGNGGATTTTGACATAANTGGTTCTTCC 
ATTCCGGGGCGCTCTGGNGCTGGGNTATGAANGTTTGCTGGNTGGCTACCANATGAAl"rrriGAACTG 
20 CTAAAGTCTCCAAGTGACTCATAAGCAACTTTTNCAGTT^ 
TTCNCACTTAANTGTNAAANTGA 

^ AACNAANAAAGTTTGGANNACCCNCNGTTAATTCTNGCCNTGGACCCNGAANGANAAACAANCAACC 
ACTCCTNTTCGGAANTTANCCTNCCCAAGTCN^ 

*P NTANGTGGAACCAAACNCCCNCCCTGTTTNGGA 

UJ 25 TNTTAAAACNNNCNCTTNGTCTGCTTTGNTTGGNC 

*=.. 3 

in 

U GCCTATAGNGAGNNGNATTACAGTGGCGGCCGCTCTAGAACTAGTGGGATCCCCNGGNCTGNAGGTT 
lp AACGCTGCAGCCTCCGNCGTACCCGCGCCTGANCCmfTGCCAANCGCTTTTGAACAAGAAGANGGNT 
h i 30 GNGCCTNCCANGNATGNTGATCTTGGCAAAACTGNCANGGATGNNTTCACCNAGGGCTATGGATTTGG 
7 NTTAATAAAACTTGATCTGAAAACAAAATCT^^ 

ACACCGAGACCACCAAAGTGACGGGCAGCCTGGAAACCAAGTACAGATGGACTGAATATGGTCTGAC 
GTTTACACGAGAAATGGAACACTGNCAACACGCTGGGCACGGAGATTACTGTGGAANATNAGCTTGC 
z! ACGTGGCCTGAANCTGACCTTCGATTCATCCTTCTCACCAAACACTGGGAAAAAAAATGCTNNAATCA 
D 35 AGACAGGGTACAAGCGGGAACATATCAACCTGGGCTGNGATGNGGATTTTGACATAANTGGTTCTTCC 
*H ATTCCGGGGCGCTCTGGNGCTGGGNTATGAANGTTTGCTGGNTGGCTACCANATGAATTTTTGAACTG 
O CTAAAGTCTCCAAGTGACTCATAAGCAACTTTTNC 

U TTCNCACTTAANTGTNAAANTGATGGGAACCNCNAGTNTTGGTGGCCTCCCTNTTTTCCA 

AACNAANAAAGTTTGGANNACCCNCNGTTAATTCTNGCCNTGGACCCNGAANGANAAACA 
40 ACTCCTNTTCGGAANTTANCCTNCCCAAGTOS[CCANTTTTNNA^ 

NTANGTGGAACCAAACNCCCNCCCTGTTTNGGATTAGGGATATACTCCNNAACCCTTO 
TNTTAAAACNNNCNCTTNGTCTGCTTTGNTTGGNC 

45 TTNAAAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 

NCNAGGTCGAGCTNCACTGCGGCAGCAGCAGAGCGGAGTGTACATTCTGATTTGCTACGTTTATATAT 

ATCTTGAAGCTAAATGTATATATGAGTAGTTTGCCNTGAGATAACACAGTGTAAACAGTAGACACCCA 

GAAATTGTGACTTCTGTGTTCTCTCCATTTGAGTATTTTGTAATT^ 

TAAAAACAAGCTACACTAATTCATACTNAAAAAA^ 
50 ACCNACANNTAACCCCTGAGATCNAGCCCGCCACCCTGAANCGNNNCTTCCTGNGGGGGGGGGGCCC 

CNNCCCAAAGGTNTGNAGGGAGAGCNANTNTNCNN^^ 

NNTACNGACNAANNNCCNNNNNNTTTT 

NNCNNNNTTCCANNNWWANNNN^ 

NNGGNTTTTTTTNNNN^ 
55 NNNNNNNNNNN^ 

NNWWNNNNNNNNNNNCCC 
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NNNNTTTTNNNNNN^ 

NNNNNNNNNNNNN^ 

NNNNNNNNNNNNNN^^ 

5 

ANCACAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAG 
CTTATTGAATGAAAACTCCAGAGACTGAAAAACCAAACATGAGGGTAGCAGGTGCTGCAAAGTTGGT 
GGTCGCTGTGGCAGTATTTTTACTGACATTCTATGTTATTTCTCAA 
AAGTTTAGGAAATCTATTTGCAAGGTCAGCATTGGATC 

10 ATAAATGTGGAATCTCAAAAGCTTGCCCTGAGAAGCATTTTGNTTTTAAAAT 

AATGTGGTGGGACCCAAAATCTGCCTANAGGACAATGTTTTAATGAGTGGTGTTAANAATAATGTTGG 
AAGAGGAATCAATGTTGCCTTGGTAAATGGCAAAACGGGAGAACTAATAGACNCCANArrri'riGACA 
TGTGGGGAGGAAATGTGGCCCCATTTATTGAGTTCTGAAGGCCATACAANATGGAACAATAGTCTTAA 
TGGGAACATATGATGATGGANCANCCAAACTCAATGATGAGGCCCGGCGCTGATTGCTGAATTGGGG 

15 AGTNCATCTATTACTCATCTTGGTT^ 

AAAAGCCCTTTTGANCCGCCCNTAAGGAACCNTNGGGGCCCCANTTANTTTGAAGGATGGN 
TTGNGGAAATGGAAAGGATGCCTTTCCCCAAAACCAAAACTGGCCGGGGNAAAAACCCGANGGGAGC 
NCCCTTTTCCTTGTTANNGGGNAAAGCCCCTNCCCAAAAAACCTCCNTT^ 
CCCCCCCTTTCGGGGGGGGGCCTTTTCCCTTTTTNNTT^ 

20 

m TTGAANACAATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
^ GAATTCGGCACGAGGANNTAAACTAGAAATCCCTCTAACCTGTGAATGAAGAGGGGTGGACCCTGAG 
^ CAGTGCCTCAATAAAACAAGTAGCCTTACTTGTCAAAATGTAGCTGCATTGAAGTGGCACACTGCTCT 
r ^25 TCTGGTCTCCAGAATTTTTCTGTTCTAAACTTGATTCTCTTAGCCTGTCCCCCACCCGCT^ 
S J CCCTCTTCCGCCTCTCACAGGGGTGATTTCTACCTCTTGGGCCCAGACAAGATCTAAAAGAGTTCCCAA 
£0 GTGTTCTCATGAGGCGATGTGTCTGCCCTTGGAGTGTGAGATGCTTCGGTGAGCTGTTCGGACCATCAN 
H GCGTTCTGGGCCCGCGTTATGCAAAGAGCTCCGGGAGCCTTTCCTTTGCTTGACAAATGAGCGTTGCGC 
c p TCCTTGGATGTCTGGCAGAAAGTAGCATACCTGCTTCTCTTCATACATTTTTTAAACT^ 
1J 30 TTTTTGGAAAGCAAAAGCAACTTTTAAAATAGTCTGGTT^ 

*" AACTGTTCTGTGAGTCTAANCTGCTGCTCTTTCTTTTTCTCCCTAAAATCTGAGTAT^ 

n CCTACGCCGGAAATACTACAGATGTGGTTTNAATCGAACTGGACAGGTTCACCTTATACTGGGNAAGA 

^ AAATTACCTTCCTTAATTGGCCCAAGTAAA^ 

Zl TTACTGNAGGTTTTATATTCAANGAATTTGGCAAACTTTT^ 

H 35 ATTANTTAAAAGGTTTTNAAAANGNGAACCGGANTNAATCAAATAATTTTGAAACAAAAC 
® CNTGGANTTTTTTTAAAAAAAA 

o 

if 5 ™ 

ttganaacagctggagctccaccgcggtggcggccgctctagaactagtggatcccccgggctgcagg 
40 nangaactangangnncnggntgctnnnttgtcqvtgnncaagngnnan 

aanctctgcggctnattgnctnctgcagatggagctgtgcatgggagcatcanncacaggagacctnt 

ggtnannncnctgtncttnngccacacctg^ 

gacnnnacctnaaanncngtgnngnnggntntntganantatatcctnto 

gcaatknttnnggggggtcccnaancnnatggggaaaggto 
45 aattgnagtangatgtcnttt^ 

naatnaaactgcnccttactctcnnaaaataaaaaaaananantntttnnncggggtt^ 

nttttnnnntntnnn™ 

ntnatntctnnnnnnttnttttto 

nttngnnnnnnctttcnt^ 
50 tttnnntactncnntttntacntnncnntnto 

ttcnnntannntngtncto 

t>wantttantntnttan^ 

tnnncnn atntntnttntn attnttttcn 

55 
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NCGNCANNGNTCGCTACCGTNTANNNNTNNNNNN^ 
ATCNNCCACNTCTCCCTCCCTTCTTNCCNCNCCTCNNNNNANNNGN 

NTTTTNCACAAAAACTGGAGCTCCACGCGNGGGCGGCCGCTCTATATCTAGTGGATTCCNCGGNCTGN 
NGGCAATTATTATTTCNTNCTT^ 
5 CTCATCCCTATNNTCGNGTTCCTNTNCTTCNTCTTGNTCNNANACACANCCCATTCTCATTCN 
NTTGNTTNTACTAGNTANTTCGNTNNNTATTCNTCATTATTTTNTATAN 
TTNTTAANTNCNATNTTGTCTTTTCTTCATCTTNCCNTTAANACNANT 
TNTATTTCAACANANTTNTNANT^ 

ACTCTTNANNTTCANTTNATTCNTCANTATNTANTNACNATTAATATO 
10 TNNATACCCAANTATCTTTTCATATCTCANACNNCNNTTTN 

TNACAAGCTNNCNTAANNTCT^ 

NCACCTTNCTTCAANTATNATNT^^ 

NNCCTATTNCTAATCNCT^ 

ATCCANCATTNTCTNCTNCTATTTNNCN^ 
1 5 NTCAAACATTCNNCCTNNTAANTTCTTATAACTNNNNTTATO 

ANTTACNNTTCTTNTATATATATCTCNCTTTTANCNTNGCATN 

TNNNCTTATCNTNNTCATTN^ 

TCANCTCNACACANTTCNNANCACTGTTAT>WAN^ 

TTAACANNTACTCANTATTAACTO 
20 TANATCTATTNATTCTTANTGTCATT^ 

CATTCTCTAGCGCGATNTACATTNTCTTNTNCGCTNANNCCNCAGTCTTNTA 
^ TNCTACTATCCNNACTCTNT^ 

NNANANGTCNCATNCNANGNCTGNACTATAGACACACTATTCCGATNNNTTO 
?: TANNTANCCC 
yJ 25 

CP TTGAGANCNTNNNNTGGNGNNGNANTNCANGGGGGAGTACGCTCTAGAACTAGTGGAT 

I- TGCAGGCAATCCNGCANGAGGAGNNGNGCANCTTTCTTCGGTCGTCCCGANTCCGGGGGGCATGCTN 

,p ACANNNCTCGGCTTCAACCNNTAOT 

Id 30 NNGNNNTCTTNNNNNG 

NNGTNATNCNNAGTCCATANCNNOT 
n GNNTNNNATAGNCOW^^ 
f p GAGNNNTANCATGCCNNNNGAGNTACNTC 
%1 AGCNCNGNANNCNGCNGTCNNNCNTCTGNGCNNNTTTNTTN^ 
5f 35 GGANCAAGAGNCGNTCGANANTCNTNCANGGATC^^ 
*i! GNNNTTGNNNNCTGNNGNNCANANNACNNNTTNCGNANG 
O NCNNTCGAGAANNNCGTNNGANCNATNTCGNNTNNNTNGGAGTO 
I'M GNNNCGGGATTNANANGANNNTCTTCNTNCNNNGAAGNGNNANCGN^ 

TAGANCATNNNNNAAGNNANNNAAAAGGTTGCNGANACGTGCNAGNNTNNGGCGTCATA 
40 GTAGGNCNNTNCTGGNTAGGAGNNNNNNTNNNTAANNTGATC 

TNTNNNNNNTGTC 

NNNTNNNTGTCNNNANTCNGCNNAGCNNCCTNTCNCAGANCATGTO 
NATNTNAGACNTSnSTAGCTATGGCGTNAGCNANCTANGCATCATNAGTCNTGACANNATO 
GNTGCNANNGCNGGNACTAGTCGNGTGCGTCCCCGNGCGCGNANANANTGTGGThWTTNTTCCTCCTA 
45 NNTCNGTATCGNCG 



ANNATCTGGAGCTCCACCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGANTTC 
GANCNCTTNTNTTTTGAGGCCTCTGACAAAGCCGCAATGTTTN^ 
50 GATCATGACGTACTAAATACCANGACAGAGNCTANGAACTCATTATGAAACCATTNACTCGCAATGGN 
NWJTGCCNATCTGNNACACANGTCCTGTCNTTTCATTCATCTCANAT^^ 

GCTGTNGAGNTTANATGGNGGTAGGGCTGTGAGCCATAAATCTGAAGCGTTGANAGCCTTGGGCCTGG 
AGAGCCATGAANAGGGAAAGAAAAGANGGCNNGTCTCGAACTNAGCCAAGGACCNGATGGATTGCT 
CGACCCAGACACAGAAGTGAAGCCTGTGTNCACGTGTCGCCCACAGACTGGAGTTTTTGGTGCTGAAT 
55 ACAACANCGTGTTGCTGAAAAACCANGGGTTTNGGTGAATANAATGTTTTGA 
GTNCTACCAGTGTGTGGACCTTTGAAANATN^ 
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NAAACTCCNTCTCTGGGGGGNGCCCCCNGW 

NNTNCCCTATTTCTTGCTTNNTCTCCTNNGNN^ 

G>WTGCTNCCCNCCTNNNNNCCTO 

NCCTNNNNTCTGCTNNTCTATCTNCCCNGNNTCANTGNNTATCCNI^ 
5 TANCTTTANCTNGNCTTGCCATCNNGTCTNNTTCNCNNCNTATCAG 
TNNCTCGNTTTCNTNTGNANTATCT^ 




TNAGCCTATAGNGAGTNGTATTACAGTGGCGGCCCGCTCTAGAACTAGTGGGNTCCCCNGGCTNGNNG 
10 GTTGANAAANNAGACANCATNTGNCCN^ 

TThWGNNGCGCAANGNNAGNNNAGNANNNNNGANGNAAA 
TACANTTCTTAGGTGNACCCCTNTGTGGNCNGACCGGTC 

ANGCTGAAC^CTGTCACTGCATGATNGGTGAANGTCNACGCTTNCGTCTNGAGANTGGTGACTCCGAG 
CTANNAATTGCTGTCCNTC^ 
15 AGANGATNTGCATACTNCTCTCTGANCNC 

GAGTGTATCANCCNCTNACCNNCTGTTCNTCNTCACAAATGOS[NAGTTCC 

TTGATGCTCTTCGCCACNCNANNAGGNCCCNTGCAGGNGGAGTGGNCACCCACNCNGGACNCAANTT 
TTNTGCTANGGGTTTCATTGANCAAAC^ 
AAGANAAGGANAACTANCNTCCCCTTTTCOT 
20 CNTNCNATTTTNNGGNNAAAAGGGAC^ 

GGNNNNNTAACANA>WAAAAATCTNGNNCNG 
^ NTTNTTGTTTTTATGGGNCNCCT 

*f NCNCGGCNNNTTNTTNCCCCCCCCCANTNNAGTCCNAGATNNC^ 
« CNNCN 



25 



TNAGCCTATAGNGAGTNGTATTACAGTGGCGGCCCGCTCTAGAACTAGTGGGNTCCCCNGGCTNGNNG 
GTTGANAAANNAGACANCATNTGNCCNCGCNC^ 
p TTNNGNNGCGCAANGNNAGNNNAGNANNNNNGA^^ 



8 ; i 30 TACANTTCTTAGGTGNACCCCTNTGTGGNCNGACCGGTGTTTCTCNACAGAGCTNNTGCCAGCTTANT 
vv ANGCTGAACNCTGTCACTGCATGATNGGTGAANGTCNACGCTTNCGTCTNGAGANTGGTGACTCCGAG 
L CTAIWAATTGCTGTCCNTCCGGGGAGCTCTNGGGAGTTCTNGNGCTNTNN^ 
y AGANGATNTGCATACTNCTCTCTGANCNCACTNNTGNCCCNTGCCACANANAGNTTTTTNTGA 
G 1 GAGTGTATCANCCNCTNACCNNCTGTTC^ 

O 35 TTGATGCTCTTCGCCACNCNANNAGGNCCCNTGCAGGNGGAGTGGNCACCCACNCNGGACNCAANTT 
pi TTNTGCTANGGGTTTCATTGANCAAACTTTGGAANGNGNNTGGCCNTGCANTTAN^ 
O AAGANAAGGANAACTANCNTCCCCTTTTCNTGAAGANTGGNNNTTNNATA 
U CNTNCNATTTTNNGGNNAAAAGGGACNGCAANGGNCAAANAAT^ 

GGNNNNNTAACANANNAAAAATCTNG 
40 NTTNTTGTTTTTATGGGNCNCCTCTTTAAAACCNCNANATTCN^ 

NCNCGGCNNNTTNTTNCCCCCCCCCANTNNAGTCCNAGAT^ 

CNNCN 



45 TTGAAAACATCTGGAGCTCCACCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 

AATTCGNCANGATGCNTTTCGNTACCGNCNNACTGGANGGNNNACNNNGNNCAGNT^ 

NTGNTTNNTANTAAAGGNNTANATGAGTNCTTTNNC 

AGACATTNTNACTTCTGCGTTTTNTCNNTTGAANTATNTGCTATTO 

TANNAACAGACNANCTGCACTNNTTTATNTNA 
50 GNTTACATNCANCNGCCTCTTTATATTC^ 

GGCNCNTATNTGNANGCTCTGGAANGNNCATCNNNCNNATCAAATNANATCCCNTNNNTA 

GNNTTTNTCCTTNNAANACNATAGCACNCCNTTTNCCGNTGGA^ 

NNNAGNTNTTANAACCCTNTNCNNAAATTTNNTC 

CNNGNTNTCTTANATTNNACCGGNGNTTTTTNTAAAC^^ 
55 NTCCGNAAAACNCCCTTTTNTAAANTNAANTGGNNNANTTTCTTO 

TTTTNGGGGGGNNNNCNCNNCN A ACC AN ACNTCTNN AAN HTl'lTl NCTTTN AAACNAAAN AATTCNT 
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TTTNTTNNCTNNTATO 

CTNAATATGTNCTCNTCNCNTCNNTTATCNTNNCNCCNATTTTTO 

NNTTNTNNGNCTCTGTCNTTANTO CCCN C 

NNACTNATCTTTNANNCNATNNNNNCTCT 

5 

TTGAGCCTAT>WGGAG(^CGCAT>WCNGNGGCGGCCGCTCTAGAACTAGTGGA 
GGAGNTAAGGCTGAGAAGNCNGATACTAANNN 

AGAAGGCTAAANAGGTGGAAANGGTGACNAANGTTANGAAGGGNAAGCCCCACTGCAGCCGAAATC 
10 CTGTCCTGGTCAGAGGAATTGNCAGATATTCCCGATCAGCCATGTACTCCAGAAAGGCCTTGTACAAG 
AGAAAGTNTTCAGCAGCTAAANCCAAGGTCGAAAAGAAAAAGAAGGTTCGTGTTCTTGCT 
AAAACCAGTTGGTGGAGACAAGAATGGTGNACCCGAGTGGTCAACTTCGCAAANTGCCTAGGTATTA 
CCCTACTGGAAGATGTGCCTCGAAACCTGTTGAGTCATGCAAAAAACCCTTCAGTAAGCATGTGAGGA 
AGCTGCGTGCCAGCATTCACTCCTGGGACCATCCTGATATTCCTACTTGGGCGCCACAAANGCAAGAN 
15 GGTCGNTTTCCTTNAANCAGCTGGGCAGNGGCTTGGTTACTTGGGACTGGGNCCTTTATCCCTCAAT 
AGTTCTTTGNGGANAACACACCANAAAATTC^ 
GGGGGNGNAAAATNCCCANAANATTTTTACTTGANCCTTTACT^ 

NAAACCCCANACCCCCNGGGNGGGCGGANATNNTTCGACCCCCGGGGNGNGNGGGNAANTTTCCCGG 
G ATTTCCCCNGGCCN CGCN CC ANGGGTNC ANTCCAA AAAAAGCTTGGGGGGCCT 
20 GNGGAANNAAAANAAAAACGTNTTCCTT^ 

GCTTTCCCCCAAAAGGGGAANTTTTTTCTCNCCAAAAGGAGGGNGTNN 

O 

%D TTNANNACAANCTGGAGCTCCACCGCGGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
CG25 GGCCAGATTTCCTTTTCTGTTTTTC 

Si GTTGCTCAGTGGTGATGGACAGGGAAGCCTGGTGTACTGCAGTCCATGGGGTCACAAAGAATCAGAC 
qi ACAACTGAACTCAATTGAACTGTGTCTCTTTACAACCTGATAGACTGTAGCCCACCATGCTCCTCTGGC 
M= CCTGAAATTCTCCAGGTAAGAATACTGGAGTGGGTTGCCATTTCCTTCTCCAGAGGATCTTCCTGACCC 
^£ AGGGATCAAACCCAGGTCTCCCTCATTGCAGGCAGATTCTTTACCATCTGAGCCACAAGGGAAGCCCA 
30 AAATGGTTGGCAGGCAGGCTGAAAACACCACAGACATTTCTTGAGTTTATGTGCCTT^ 
GGTCAGAGGAAAGAGAGTCATTTTGAGAGAGCAAAATGACTTTTTCTT^ 
* n TGAAGTGCCATTTGAGACTGCAGTAAGGTAAGGGAAAGAATGCTTTCCTTCATGAAAAGAGGCAGGG 
^ GATCAAATTGATGTGTAACTTGGCCTAATGAAGGACTCCCACGCCGATTGTGGNTGACTTGCCTGCCT 
^ GCACANGTGGTGGAGGNAACGATGTGGTTTAACCGNGGTGAACTCTGATAATAANCGGCTGGANCCG 
0 35 AAATCCCGCCGGGAAAGCCTGGGTCTNCCTCTAACCTTAATTTGGGGGCCTCCCANAACTGGNCCAGG 
£H NAATTGGGCTTCNCGCCGGGTTCAAAAAGNC 
O CCTTTTTGGNCCAAACCTTGNAAGGGGANGGCCCC^ 
jM* AAANCCCANGGN 

40 

TTGANCANAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
GAAGAACTCTGATGCAGAGGTTGCACCTTTTCCCAGATGAAGATATACCAGNAGATATTCTTAAGAAT 
TTAACAGAAGAGCTTCCTCAACCACGAAAAGTGCCCAGACGTCTAGATGAGTACACACAAGAAGAAA 
TAGAGGCTTTCCCAAGAGTTTGGTCTCCACCTGAGGATTATCGGCTGTAGGAGGAAGAAAATTTCAGA 
45 AAATAACGGTGTGGTGCTTGAAACTCCTTCCTCAGGGCAGGATGAAGCAATAGCTGCCTTCTGGAAGG 
AAGCCTGCTCTGGGGGCTGAAAGTTTGTGGGGAAAGGTCGGGAAGGGGTATCCCrTCATTAGGAAATT 
GCAGTANGATGTCATTTTATAGAATTGNTTT^ 

TAAAACTGCGCCTTACTTCAAAAAAAAAAAAAAAAAAAAACCTTGGGGG 
TCCTTNTANGGGAGNTNNNTANNNANNNNNN 
50 CTGGGNTNAANTNNNNCNTNNlSrNTTGNCCTNGGGA 
TNCNNCCTNKIvn^nSfGNGGNNGGAACCATGGN 
CNNNANNCNNCNGGNNNNNCNNNNNN^ 
NNNNNNNGNNNTNNNCCCNNNNNCW 
NNNNNNNNNNNNNNNTT^^ 

55 
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AAAANCTGGAAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAA 

TTCGATATCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACCCAATTCGCCCTATAGTG 

AGTCGTATTACANNNNNNNN^ 

NNNNNNNNNNNNNN^ 
5 NNNNNNNNNNNNNNN^ 

TKNNNNNNNNTNNNNNNW 

NNNNNNNNNTNNNNNNNN^ 

NNNNNNNNANNNNNNNNT^^ 

NNNNNNNNNNNNNNNNTNN^ 
1 0 NNNNNNCTNNNTTNNNN^ 

NNNNTNNNNNTNNN™ 

NMSTNNNNNNNTNTNNN 

NNNTNNNNNNNNNNNNA 

NCCNNNNNTNNNNATNNNNNNCN^ 
1 5 NNNNNNNNNTNNNNNNN^ 

NTNNANNNNNTCNTNANNN^ 

NNCAAANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
20 CGGCACGAGGAGAGGTGCAACTTTCTTCGGTCGTCCCGAATCCGGGTTCATCCGACACCAGCCGCCTC 
CACCATGCCGCCTAAGTTCGACCCCAACGAGATAAAATGTACCTGAGGTGCACCGGTGGGGAAGTCG 
GTGCCACGTCTGCCCTGGCCCCCAAGATCGGCCCTCTGGGTCTGTCTCCAAAAAAGGTCGGTGATGAC 
Q ATCGCCAAGGCAACTGGTGATTGGAAGGGTCTGAGGATTACAGTGAAACTGACCATTCAGAACAGAC 
03 AAGCCCAGATTGAGGTGGTACCTTCTGCTTCTGCCTGATCATCAAAGCCCTCAAGGAACCACCAAGGG 
fD25 ACAGAAAGAAGCAGAAAAACATTAAGCACAGTGGAAACATTACTTTTGATGAGATCGTCAACAT^^ 
%j CGGCAGATGCGGCATCGGTCTCTAGCTAGAGAACTTTCTGGGAACCATTAAAAGAGATCCTGGGGACC 
rn GCCAGTCTGTGGGCTGCATGTTGATGGCCGCCACCTCATGACATCATTGATGATATCAACAGTGGCGC 
?7 AATGGAATGCCCGCTAGTTAAGACTGCAAAGGAAAAT^ 
"~ AAAAACTNGNGGGGGGGCCGGGNCCCAATTTCNCCCTTTAGGGGGGNNNN^ 
^30 NNNNNNNNNNNNNNNNN^ 
^ NNNNNNNNNNNNNNNNNNNl^^ 
^ NNNNNNNNN>nSfNNNN^ 
O NNNNNNNNNNNNNNN^ 
CP 

p35 

J ACAAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
Q TTCGGCACGAGGGCTGCCTGTTACAATAATCAGCAGGTGTTCAAGGGGGTGGTGAAGATTCNAAAAG 



GGCAAGCGGTCACCCTGATGATGGATGCCACCAACATGCCAGCTGTAAAAGCCATAATACACCAGTAC 
ATGGAAGAGATTTATCACAGAATTCCCAACTCTGACCCCTGTTCCACTAAAACACAGCAGATCATCTC 
40 CACCATCAGGACACAGAATCTCCCCAACTGTCAGCTGGTCTCGCGGAGCCACTACTCGCCCATCTACC 
TGTCGTTCGTCATGCTCCTGGCGGCCCTGAGCTGGCAGTACCTGAGCACCCTGTCCCAGGTCACAGAG 
GACTATGTTCAGACCGGGGAGCACTGACTGGCTCGGTCTGGAGACTGAACGCCCCTCCTCCCAAGCCC 
CTATCTGGGAAACAGACTGACCTTCTCTTCAGGGATGGATGTGGGCTCCTTCTCTTTTTTCCCCTACTGT 
NTTAATCCCTCAAAGAGTACTGTGGGCCTGGACCTTTANAAACTGTGACCTGTGGTGGAGAAAAAGAT 
45 AGGATTAAAGGGAAAGGACAGCTCAGCCACCTGTACTCACCTGTGCGGGGTGACTGACGCCCGAACG 
TTCACGGNTGCCATCAAGGAAAGGGCTGCATCCGGGGCTTGNAGAGGAAGATCATAGTGTGAATACA 
GGGCTANAGTTACAANTAAATGTATTTAATGCCGAACCAAAAAAAAAAAAAAAAAACCTNG 
GGGCCCGGGNCCAATTTNCCCCTTTATNGGGGGGNGNTTTNAAANNN^ 
NNNNNNNNNNNNNNNNN^ 

50 

TTGAGNCCTTNTAGTGNNGTCGTANTTACAGTGGNGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTG 
NAGGAAATTCGGCACGAGGAATNNNTNTATCTGTGATGGTGGCNNGAAGACCGNGNNTGTCTT 
NAATGNNTTANATANANCAAANNT^ 
55 GGAGTGNATNCGNGNNGAANTCNCNCTTGCN^ 

NCCATGATCNTCCTGNCCGGGACTCNGGTGGATNN 
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GNCTNAAGCACTTTATNCAANCTCTCTGGGGCTGTGGNTATGCNTNTCATNATTGGTATTACGNCCCG 
NTCTTGCNCCTTNNGNTTNCCTO 

GNTTCNGGTNGGNAATCNNTGATATTTTNNNTNGGNTW 
NANNACTACTNGAGNACNNCTNTAACTNNTTATTTTTTTA 
5 GGNCAGCCCTTCNCNTCTANTNTNTN^ 

CNNCGNCCNCTTCTTCNTNNNANCTNGCCANTNNN 
NNNNATATTNCTNAANGGGGNTNNNGGTTNGN^ 

NTANNNCCCNANNNNTCNATAAGAATCCNNNTGATCTNTCAGNNANCTCTCGTTTC 
CCCCNCAATAGTNNNTNATNCNATO^ 
10 AACNATGATNGTCTCNNGGNNNATTNTNTATCTNTCCCTNTNANAA 

CGNNNCACNTAATAACTNGATGTNGCTCCTAGGATTTCNCTTTGNGCNCTNC 



TTGAGNCCTTNTAGTGNNGTCGTANTTACAGTGGNGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTG 
15 NAGGAAATTCGGCACGAGGAATNNNTNTATCTGTC 
NAATGNNTTANATANANCAAANOT^ 
GGAGTGNATNCGNGNNGAANTCNCNCTTGCNCANCTT^ 

NCCATGATCNTCCTGNCCGGGACTC^GGTGGATNNNANGNCNNNNTGAGGCC^ 

GNCTNAAGCACTTTATNCAANCTCTCTG 
20 NTCTTGCNCCTTNNGNTTNCCTNGTANANNCACCTACCAGGNNNGGAAGACNAGTC^ 

GNTTC^GGTNGGNAATCNNTGATATTTTNNNTO 

NANNACTACTNGAGNACNNCTO^ 
O GGNCAGCCCTTCNCNTCTANTNTN 
jj CNNCGNCCNCTTCTTCNTNNNANCTNGCCANTNNNTTO 
m 25 NNNNATATTNCTNAANGGGGNTNNNGGTTNGNNTNTTO 
Sj NTANNNCCCNANNNNTCN^ 
m CCCCNCAATAGTNNNTNATNCNATO 

?7 AACNATGATNGTCTCNNGGNNNATTNTNTATCTNTCCCTNTNANAA 

^ CGNNNCACNTAATAACTNGATGTNGCTCCTAGGATTTCNCTTTGNGCNCTNCG 

:"30 

yj 

^ TTNAAAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
S3 AATTCGGCACGAGGGCGGCGCCCAGAGCCGGNTCNGCGCGTNNACTGCCCAGAGTCCGCGGCCGNNG 
C|l CGCCCCGAGAAGCCAAGCANCCATGGCCTATCACAGNTTCCTGGTGGAGCCCATCAGCTGCCACGCCT 
p35 GGAACAAGGACCGCACCCAGATCGNTATCTGCCCCAACAACCACGAGGTGCACATNTATGANAAGAG 
ffl CGGGAACAAGTGGGTCCAGGTGCACGAACTCAAGGAGCACAACGGGCAGGTGACAGGCATTGACTGG 
n GCCCCAGATAGTAACCGTATCGTGACCTGTGGCACAGACCGCAACGCCTACGTNTGGACNCTGAAGGG 

CCGCACGTGGAAGCCCACGCTTGTCATCCTGCGCATCAACCGCGCCGTTCGNTGTGTGCGCTGGGCCC 
P " CCAATGANAAAAAGTTCGNTGTGGGCAGTGGCTTCCCGTGTNATCTCCATCTGNTATTTCNAGCAGGA 
40 AAATGACTGGNGGGNGNGCAAGCACATNAAGAAAGCCCATTCCGTTCCACCGTCCTAAGCTTGGACTT 

GGCACCCCAACAGNGTGCTTCCTGGCCGCCGGNTTCTGNNANTTNAAATGCCGGATNTTTTC 

CATTAAGGAGGNGGGNGGAGNGGCCAGCACCCCACCCCGNGGGGGTTCCAAAAAGCCGTTCCGGGGA 

ACTTGATGNTTCAAATNCCAACAATAACCTTGCGGTTGGGGNGCATC 

AACGGGAANTNNTGTAANCCTTGGGGTNAAC 
45 TTGAANAAAAAAAAAGGGCCGNNNNGNAAA 

GGTAACCTTTTTTTAAANGGGGAAGGAGGNT 



TTNAANCNCNATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 

50 GGAATTCGGCACGAGGGTTTTATAAATTTAATATATTTATCAAGCCAAAT 

CGCTCTGGAGAAGTGGGCCCAGGGACGCCCNACCCTGTTCTCTNTTCAGCAGTGGGAAGGCCACATAT 
TTCAGTGGCCACAGCCACAGGAAGCTCAGATTCTCTGGCTAAAGGTAACACTTTGCCCTCCTGTGCTCC 
TCTTANCTTCCCGCCACCCCCAGGTAGGGGGCGAGAATGGCACTGGAAAGGCCTGGCCCTAAAGTATA 
GTTCTTANAGCAAGGGGAGCTTANACCTCAGGCGCCCCCAGGGAGGCCTTGAGACTGGGCAGAAGGG 

55 TTCTGGTTGCTAGAGCCTGTGTGCAAAGGGGTGCCAGCAGCCCCCCTGAGCTAGTGCTGGGAGGACTA 
ATGGTGGGGGGGGGGGCCTGNTACTCCCCTNAGTCCCCTCCTCCNTGTTGACATNTGGGGCTTTGACC 
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CTTTNTTTTTTAATCTAC 
TGTTTCCCTCNCCTTTTGGGCTTNTNGGAA^ 

AATAAAGCCTTTGAAACCGTNAAAAAAAAAAAAAAAAAAACCTTGNGGG^ 
AATTNCCCCTTAAANGGAGGNNNNAAAAAANNNNNNN^ 
5 NNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNl^ 

naaaannnnngnnnn 

10 ttnanaaagctggagctccaccgcggtggcggccgctctagaactagtggatcccccgggctgcaggg 
tgaanaccaccgntnnnnctaagcc 

gggcacgtagattcanggaagtctaccacgactggccatctgatctacaaatgtggcgggatcgacat 
agagaacaattgaaaagttcgagaaggaggctgccgagatgggaaagggctccttcaaatatgcctg 
ggtcttggacaaacttaaagctgaacgtgagcgtggtatcaccattgatatctccctgngnaaatttg 

15 agaccancaagnactatgttaccatcattgatgccccaggacacagagacttnatcaaaaacatgatt 
acangcacatcccaggctgactgtgctgtcctgatcgttgctgctggtgtaggagaatttgaagccnn 
nntctccaagaacgggcanacccgtgagcatgccctttnggcttacaccntgggtgngaaacaactaa 
ttgttggcggtaacnaaatggattncactgagccaccctatagccagaagagatcccatganattgtt 
aangaagtcagcacctatattaaagaaaattgggctcanccccgacacagtagcatttgtgccaattt 

20 ctgggtgggaattgtgccaaccatgctagaaaccaagtgctaatatgccatgggtcaaggggatgga 
aagtcacccgtnanggaccggcnatgccagtgggaacccacccctgcttgaagcttntggaatggant 
tntggccanccaacttggnccaaattgaaaaaacccttgcgttttgccttt^ 
q aaaaaattgggggggattgggacctgggccccttgggggtccgggggggga 
naaacctnggngtngggggg 

^ anaaccgctggagctccaccgcggtggcggccgctctagaactagtggatcccccgggctgcaggaat 
^ tngatacnaggnnnntngatncnn^ 

? ~ ntnngagtnnctcngtccattcttgcntnccgcatgcctctactttgactgacat^ 

:^30 ntgnncaaccactgtggggancanccctactganggaanantgntatangncnatnccataacctta 

w ntgaowggnttatnnatcnccaannctacttgggtatggnagtngactagatgtnt^ 

s agtattntttattngangcttggctn^ 

□ aactttgnaanatatatatatattcttgntcttccattgaatgcaaattgatagacaaaga 
ql tgctctgttgtntgttnggattatgaacgaaatggttgtgaccaatttggnggaagggaca 
pi 35 antcctggggatggntatgtntannntn^ 
m nacactcccatnatgctttaaannaaaaaaaaaaaaaananntn^ 

canattttggacttttnttggagngcttgttttaanaanttggngnaaan™ 
gggnggaancccntncttcccttttnttc 
nnaaaacnccnnntntttnngttttt^ 
40 annggnnnttttgggntttttttt^ 

ngntwwttttttctctncnngaaaanaanant 

aaanctggagctccaccgcggtggcggccgctctagaactagtggatcccccgggctgcaggggagg 
45 gcncgaaatttgaggtgatgaactccttcgaactgctgtcccacaccgtggaagagaagattatcatt 
gacaaggaatattattacaccaaggaggagcagtttaaacaggtattcaaggagctggagttt 
gttggtataccacaggggggccgcctgacccctccgacatccacgtccataagcaggtgtgcgagata 
attgagagccctctgtttcttaagttgaaccctatgaccaagcacacagatcttcctgtcagcgtcttt 
gagtccgtcatagatataatcaatggagaggccaccatgctgtttgctgagctgacctacactctggc 
50 cacagaggaagcggaacgcattggggtggaccacgtagcccgaatgacagcaacaggcagtggaga 
gaactccactggtaagggtggctgcaggggcttccctggaa 

NNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNN^ 
55 NNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNN^ 



n 

3^3 
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NNNNNNNNNNNNNN^ 
NNNNNNN>0^ 



n 



us 



5 NAAAACTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTC 
GATATCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACCCAATTCGCCCTATAGTGAGT 
CGTATTACACCTGATNNNNNOT 

NGGANCATATTNTATTTACNNAATNCCNAACTNNNTACNNNTGCACNCT 
NTNACNATCANNACNCAAGANTCNCACTTCNNNTTNNNTCTNTNG 
10 NTNNTAANANGATNTNNTTTAATNTNNANTNCN 
TNCNTTTNCCANATCNCTTNANGTTTNNTNNTTN 
TNACTTGNNNTCNTNTCTTGNAACAATTTNCTANT^ 
NTGATGTNNNNONfT^ 

NCGNTNCTTTNTNAANNNNCNAANCNTNNTCTNl^^ 
15 ACTTNCNTANNCNNCCTNNTNCACCTCNNGGNGTCTNTNTTNGA 

NCTATATCTTCTTGTNCNCCTNNGANTTCNCNNTATANANCNCNATTCNATTT^ 
NATNCTTACCNTNCTNTNACTNATNCTNATTNTTTTO 
NNCTNTNGGGCCTCCNTNTAAAACTNTCNTATTCCATNTNNANNATCTO 
TTNTNNTNCCACCTANTTNCN^ 
20 CCNCATNACNANNT^^NCACCCCTTNTNACTCTCTNNCACTANTCCCCTCCCCN 

NNNNATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
CGGCACGAGGGTAACACTCTGTTACTGGAGCCAGCTCAGCTCAGCGGAGCAGATATAAACCGAGAAG 
25 GGCAAACTCATCGAGAGGGCGTCTTCGGGACCATGGCGAATGGATATACATATGAAGATTATCAAGA 
CACTGCAAAATGGCTTTTGTCTCATACCGAACAGCGACCTCAAGTGGCAGTGATCTGTGGTTCTGGGTT 
AGGAGGTCTGGTTAACAAATTGACTCAAGCCCAGACCTTTG^ 

AAAGTACAGTGCCAGGTCATGCTGGTCGACTGGTGTTTGGGATCTTGAATGGCAGAGCCTGTGTGATG 

M 8 ATGCAGGGCAGGTTCCACATGTATGAAGGCTATCCGTTTTGGAAGGTGACATTCCCAGTGAGGGTT^ 

*p30 CCGGCTTCTGGGTGTGGAGACCCTAGTGGTCACCAACGCAGCTGGAGGGCTCAACCCCAACTTTGAGG 

yj TTGGCGATATCATGCTGATCCGTGATCACATCAACCTACCTGGTTTCAGTGGTGAGAACCCTCTTCAGA 

s GGGCCCAATGAGGAAAGGTTTGGAGTTCGTTTCCCTGCCATGTCTGATGCCTACGACCGGGATATGAG 

P GCAGAAAGCTCACAGTACCTGGGAAACAAAATGGGGGGAGCCAAAAGAGAGTTACCAGGGAAAGGC 

fS ACCCTTACCGTGGATGTTGGGGGGGGTCCCCAAATTTTTTG 

?~35 TGCTTGCCGGGAAATCTTAAGGGCCANAATGCTTGGTTC 

« T>WTATTTCNNCAAGAACACTTGNGGGACCTTTCGAGGNCNTTGGCT^ 

rj AANGGNC 
U 

40 GCCTATAGTGAGTCGTATTNCAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGCCTGCAGGANTT 
CGGNACGAGGAACCNCTTTATCNGTGATGGTGNNNGGANAACCNNGANGGTCTNCCCANAAGGGNTA 
GAANTANCNAAACTNGNGGTTGTNCGACCCTTGATTC^ 
ANANGNAANNCCNACT^^S^NNANTTTNATGNTNAANTNCCAAACNCCNA 

CTNGCNGGGAANTCGGNGGGCCNAATGAANGGNGNNCCCCTTNACCGNGAANGGTTAACACACTTAT 
45 ATCCAANCCCCTTCGNGGTGTGNGGAGAGCAAANANNGANATGTGNTGACACNCCCACGTGNTATCG 

CGCGCNCATATATGTGCACGANCACGANNCCATGTGAGAAANTTTC 

CNCNGTNGCTCTTATNAAAGGGGGGCACNCNCNNNTGTGNTTTTTACACAAAAAN^ 

CCTTTTTATAATATGGCCCCCNCACCTGGTTTGNNAACCTACTANGGTCAANNG 

CGGCCNACCTTCTTCGNCNTTATACTA 
50 TNGGNGAANAAAGCANNCCTNCTGNTAATTATTCCTNCGAAGGATGGGTNCNTCTTGTTANNCC^ 

CAAAAAAAATTGGGGTGGGNTTTCTTGGGACCNCCACW^ 

CCTTCTTTTNTTCTTNnSFTGCCTNCCGGAA 

CCNTTNNNNGNGCNCNGATTCNNTTTATGGAGGGAAAAAAT^ 
TNTGTTTTGCACAAAATNNTTNTC 

55 
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GCCTATAGTGAGTCGTATTNCAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGCCTGCAGGANTT 

CGGNACGAGGAACCNCTTTATCNGTGATGGTG>WNGGANAACCNNGANGGTCTNCCCANAAGGGNTA 

GAANTANCNAAACTNGNGGTTGTNCGACCCTTGATTCNAAACNNTTN 

ANANGNAANNCCNACl^nsnSTNANTTTNATGNTNAANTO 
5 CTNGCNGGGAANTCGGNGGGCCNAATGAANGGNGNNCCCCTTNACCGNGAANGGTTAACACACTTAT 

ATCCAANCCCCTTCGNGGTGTGNGGAGAGCAAANANNGANATGTGNTGACACNCCCACGTGNTATCG 

CGCGCNCATATATGTGCACGANCACGANNCCATGTGAGAAANTTTGGTTTTNGAAAAG^ 

CNCNGTNGCTCTTATNAAAGGGGGGCACNCNCNNNTGTGNTTTTTACAC 

CCTTTTTATAATATGGCCCCCNCACCTGGTTTG 
10 CGGCCNACCTTCTTCGNCNTTATACTAN^ 

TNGGNGAANAAAGCANNCCTNCTGNTAATTATTCCTNCGAAGGATGGGTNCNTC 

CAAAAAAAATTGGGGTGGGNTTTCTTGGGACCNCCACNNANGGAAANAAATGANGTTO 

CCTTCTTTTNTTCTTNNTGCCTNCCGGAAGCTTO 

CCNTTNNNNGNGCNCNGATTC^^ 
1 5 TNTGTTTTGCAC AAAATNNTTNTC 

TTNANNAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
ATTTTAATTGACATCTCACAGAGGTCCAGAGACATAN^ 
20 GAGAAGCCAAATACCCTTTTTAATCAAGATGATTCTGAATATTTTT 
AGTGATTATTAATTTTTTTTCTC 

TCTTTCACTGTGATCACNGTNGNNTACAAATGATTGTAGCTGATAAAATTTCNGAT^ 
Q CACACANACTTTNCCAGACTGTCCTTNACATTATAAGACGACTTCTTTCCAACT^ 
Jp ACTTTAGATTNATAGGGTATTGGGTNCT^^ 
m25 AAATTTTAACCTGGTTTCCTAAGTAACA 
CI AGATGAAGNGTTTTTTTACAGGTNTAATAA^ 

™ ATAAGANAANAGTTTTAANATTTGGCCGATAAGAATTTGGAAAAATGAATC 
?}. AATGGTTCACCTTGGNAAGGATGACCTTGGNTTTC 

H= CTTAGGGNTGACCTCAAAANATGAAGGATTCCNAAATATGACCANCCTTGNTAANTTGGGAAGNAGG 
4- 30 ANGAAANTTTCCCTTAGGAAANNTTGAAAGG 
ly GAACCNTTTNNNGGGGGGGGGNNNNNN^ 
s NGGGGGGGG 

pi 35 TTNAAAAANCTGGACTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
p TCGGCACGAGGAGGAGAAGGGCACCACTGAGGAGGTCTGCCGCATCTACCTGAGGCGCATTCTCCAC 
ACCTACTACAAGTTTGATTACAAGGCCCATCAGCGGCAGCTTACGCCCCCTGAGGGCTCCTCAAAGTC 
H TGAGCAAGATCAGGCCGAAAATGAGGGTGAGGACTCAGCTGTGCTGATGGAGAGACTGTGCAAGTAC 
^ ATCTATGCCAAGGACCGCACAGACCGAATCCGCACGTGTGCCATCCTCTGCCATATCTACCATCACGC 
40 CCTGCACTCCCGCTGGTACCAGGCCCGGGACCTCATGCTCATGAGCCACTTGCAAGACAACATTCAGC 
ATGCANACCCACCAGTCCAGATCCTGTACAACCGCACCATGGTGCAGCTGGGCATCTGTGCCTTCCGC 
CAAGGCCTGACCAAGGACGCGCACAACGCCCTGNTGGACATCCAGTCAAGCGGCCGGGCCAAGGAGC 
TTTTGGGCCANGGTCTGCTGNTGCGCAACCTGCAGGAGCGCAACCAGGANCAGGAAAAGGTGGAGCG 
GCCCCGGCAGGTGCCCTTCCACCTGCACATAAATCTGGAACTGGTTGGAATGNGTTTACCTGGNGTNA 
45 GCCATTGNTCTGGGGANATCCCTTACTTGGNCCCCCCACAAAAGTGACCCCCCCCNACCCATGATCAA 
GCAAGCCANTTNCATTACCCANTTGNGGGTGGGCCAAACCGGAAACCCNTTTNTTGGNCCCCCC^ 
TTCCATGAAGGGAACATGGGGGTTGGTTGCCTTTTAA 
CCTTGCCCCAAATTTTTTTTTNTTC^ 
TTTTCCCGGGNG 

50 

NACAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCGCCCGGGCTGCAGGCTG 
GTGATTCTTAATGATTTGAAGTCCATTGCTTGGGAGGAAATTCCACCACACATTCATGCTTAT 
CTGGGGATTTTTGTTTGTTTTTC 
55 AGAACCAAGGTGGGGAGCAACACAACTGATGGAATAGTGGTATAAGTTTATACCAGAAGCTTAATGA 
CAAGTTTTATCAATCAGAATAATACTTGGTTATGGAAGTC^ 
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TTATTAGATAATTTCTCACATATA 

AAATATATATATATTCTTGTTTTTCCATTGTATGCAAATTGAAAGAAAA^ 
GTATGTTGGATTATGTAGGAAATGTTTGTGAACAATTCAAAAAAAAAGATGAAAAA 
TGTTTTGNGTAGTATCCTTGCCATTTGTATTAATAGTTAAAGTTCACTTC 
5 GCTAAAAAAAAAAAAAAAAAAAACTNNN 
NNNNNNNNAAANNNN^ 
NNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNN^ 

10 

TTNNACAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
AATTCGGCACGAGGATCCCCCATCCATGAAAGCTAAGCCAAGGCCACCNGCCTTCATGATGCAC^AQJ 
CGGTGNGAGTCAAGCCCGNGCATCCACGGCTACTCACTTCGCCNNAGCCTCACGTATGANAGCTGTGG 
15 NCAACATCTTCACAAAACATAGACCAAGANGCATTACAGAGGCTCTTCACAAACTCCGGGGACANGA 
AAGCAGAGGAGCGAGCAAAGATCATCTTTGCCATANATCAAGACCTANAGGAGAAGACACGAGCCCT 
GATGGCTCTGANGAAGAGANCGAANGACAAGCTTTTCCAGTTTCTGAAACTGNGGAAATAT^ 
AAGTTCACTGAGGACCAGAGGATGGATAAGGACATTATCCAAGAACGGACATTTAAAGACCAAGTGA 
GTCTGTAAGACCCTGACACGCACAGCATCTTGCTGTTGCCTCGTACGTTTCTCTTCTGTCAGGACTCCG 
20 GGACTCGGGGCAGGAGAGGAACAGAATGAACTGGTGACAAGGACTCCAACCAATTTCATTGCCTGTG 
CTGGTCCAGTGGAGAAGTGCTTTCNGCAAGGACTGGAAAACTCTTCCTGCANGAGAAAGACTGGTGCT 
NATGTCANGAAGGANAATTCTGAACCGGNCCTTANTGGANAAGATGACCNATGGCTTGANAAAGGAC 

fj TTGCCCCCAAGGTCTTCCCGGGCCNGG 

AACCCAAATTGGNAAANNTNAATNGGGGATGAACNTTTCAAGGGGGGAATAAAAAAAAAAAAAATT 

»f 25 NGGTGGGGGGNANTGGGCTTTACTTGGGGNTTTTTTTTT^ 



W' s NNCANANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTC 
M AACCAGTCTTAAAAATGACACTGATTCATAAACGATCATGACCATTCCATTTATCCTTACTAT^ 
: :p30 TACACTATATTGCCTTTTTACTCTCAACACAGGACGTATTGACACATGTTGGAAT^ 
LlJ GTTCATCAGTAAATAATCTGACACAGACTTGAAATAAGCTCAGTATATAAGTACCCAGTTCTTACCTGC 
s TTGCCTTAAAGGGCTCTCGGTCGAATGGCCTTGTATTTAGAGATCTAAGTGACACCTCCTCATGTTCTC 
p ATGTAGTAGGTACGAAATCAACTTCAGTGACACCTCAGCAGTGCTGGTTATAATGATCCTATGATGAA 
*p TTTTATCAAGCCTAATTGCGAGAGCTGCTATTTAGCAAATATTTAAATTGC^ 
%l 35 ATTTTCTGGAGTCTTCAAAAATAAATTACATTCATTAAAAAAAAAATACA 

CACTATACTTTAAGTAACTTGACTGGTAGAGCCAACCCTGATATGCATGAACTTTTCATTGGGNGGCA 
£ GGCCATAAAGCCACTTGTTTCAAAAGAAGAGTCCTATGAAGACACGATAGCACTATTTTTO 
P TGCAGGGGTCNCTTCCTAGCTGGTGGAGCCTGGCGATGGCATGTGTAAAGCAAAAACCCTGTGCCCCT 
&~ CAAGGNGGGGGGGCNCAAAAAAAAAGGGAATGGGGAACCTTGGT^ 
40 TGGNTTTTCCCTTTTGGGNGGGGNCNA^ 

CCCCNNTTNNCCTTGTTTTTTTNNCNNCC 

NNNNGNTNTGGTTTTTNNGAAAA 



45 GCCCTATNTGGAGCTNCACCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
TCGGCACGAGGGAANAACTANCTCAGTATCAAAAGTGGGATAAGATGAGACGAGCCCTGGAATATAC 
CATTTACAATCAGGAACTTAACGAGACTCGTGCTAAACTTGATGAGCTTTCTGCTAAGCGAGAGACAA 
GTGGAGAAAAATCCATACAATTAAGAGATGCTCAGCAGGATGCAAGAGATAAAATGGAGGATATTGA 
GCGCCAAGTTAGAGAACTGAAAACAAAAATTTCAGCTATGAAGGAAGAAAAGGAACAGCTCAGTGCT 

50 GAAAGACAGGAACAAATTAAGCAGAGAACTAAATTGGAGCTTAAAGCCAAGGATTTACAAGATG^ 
TGGCAGGCAATAGTGAACAGAGGAAACGCTTATTAAAAGAAAGGCAGAAGCTGCTTGAAAAAATAGA 
AGAAAAGCAGAAAGAACTGGC^GAAACNGAACCTAAATTCAACAGTGTAAAAGAAAAAGAAGAGCG 
AGGAATTGCTAGATTGGCCCAAGCTACCCAAGAGAGAACGGACCTTTATGCAAAGCACGGGTCGAGG 
AAGCCAGTTTACATNNNNAAAGAAGAAAGGGATAAGTGGATTTAAAAA 

55 AATCAAGCCTATTTATTTGACAAAGAAAAAGAACAGA 

GGGACCACTTGGGGGCCNANATTANAAGAGAAAAAATCTTGGGNGCAGTNNTAAAAANACCTGGGAN 
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TTCNGGGATNTTTATATGGAAA 
TTNTTGNAGTTTNAATAANTTNTT 

NNGGAGGNAAAANGAATNGCAGNAAACTNCCNCGGGCCCTTTGTNN 



GGGNGGGGGATGNGAATNCTTNTTTNTTSTNANTTTNTO 
NNTNGNTGNNCCTACTCNTATTC^ 

NTTGGAGACNTNCCGTTTTTTNNACANACNTGACACANGGNCATNCNTO 

TCANCNAANNAAATGTNANCAACACANGNTNGGATTCNTNATTNNTACCNNCTCGGGGG 
10 TATNNAGAGCGNGTGNTTNCTCGNTO 

NAGGGTTANTATCGCNNAGGGATNNANC^ 

NGGThMAATNTNTANNANANAGT^ 

NTNNNANGATGTAGNGCNTNGNGNGT^ 

TAGNAGATCNNNNTTNTNCCATO^ 
15 GANANGTNNNNNTGTAGCNCGNAGNCTCTGCNACNNANNCNTGATGNTNTNN^ 

GCNNTNNANGNNNNNGGG 

NGNNACAGNCACTAGNGNTNTANATNNAAGAT^ 

ANNNGCGNGGAGTGNGNTTNGNATNTGNNANTNNANTCNGNTNNGNTO 

NATTNNNTTNNGGGAGTCNTNG 
20 GTCANGANTNANTGGAGTTNACNAANNTGNANTNNNNTGGGANACNTC 

NNCTANANTCGCTNTCGANGGGANNNTC^ 

GTGGNNNTAGATAGTATNANTNNGCATNNTNANTNNTNAN^ 
p TGTACGANNNNTGANGTGNNTGC^ 

TANCNCAGNCNANTANGGNANNATNTANTGATAAT(^ACa^GTACNNATCNNTCGNTATGNGCNCA 
ffi 25 GGGCACNTNTATCGTGNGNGNGNTATCGGTANTNNAGNCGGTNGNGGATmWGTGTGTACTNNGCN 
ft CGCATNNNACGAGGTGTGGNGAANGTGANTCNCTGTGAGGNGTATAGACGGTCNTANTGANAGGAGA 



CC^AGNACGCNGATGTNTGATGNTANCAANTNNGACNTNNGANGTATNCNACGCGGATNNNGATGTN 
ANG>WTCGGTGANNTTTTTCNNTCTNNNATNGCNCNNANNTNANA^ 
ANNNANGNNNNTTGTAGATCNCTGTAAC^ 
30 GTGTNNACGCG 

e - 5 



p GGGNGGGGGATGNGAATNCTTNTTTNTNNANTTTNTO 
ffi NNTNGNTGNNCCTACTCOT^ 

n35 NTTGGAGACNTNCCGTTTTTTNNACANACNTGACACANGGNCATNC^ 
m TCANCNAANNAAATGTNANCAACAC^^ 
^ TATNNAGAGCGNGTGNTTNCTCGNTO 

NAGGGTTANTATCGCNNAGGGATNNANCATTNNNNTNT^ 
NGGTNNAATNTNTANNANANAGTTCTGANTNGTGTTNNNNNCCCTN 
40 NTNNNANGATGTAGNGCNTNGNGNGTGGNGCNNNTTTGATCCACTGGNGNGN^ 
TAGNAGATCNNNNTTNTNCCATN^ 
GANANGTNNNNNTGTAGCNCGNAGNCTC 
GCNNTNNANGNNNNNGGGNAGGAGN^ 

NGNNACAGNCACTAGNGNTNTANATNNAAGATATAANANNAGNGNNATGNNN^ 
45 ANNNGCGNGGAGTGNGNTTNGNATNTGNNANTNNANTCNGNTNNGN 
NATTNIWTTNNGGGAGTCNTNGTNTCCTN^ 

GTCANGANTNANTGGAGTTNACNAANNTGNANTNNNNTGGGANACNTCATO 

NNCTANANTCGCTNTCGANGGGANNNTCNNGGTAGTCTCCCGNNGTNAGCCNTAGNCGTAGTCTC^ 
GTGGNNNTAGATAGTATNANTNNGC^ 
50 TGTACGANNNNTGANGTGNNTGCATNNCTGAGGNNGGGTTTNGNN 

TANCNCAGNCNANTANGGNANNATNTANTGATAATCNNACCNGTACNNATCNNTCGNTAT 
GGGCACNTNTATCGTGNGNGNGNTATC^ 

CGCATNNNACGAGGTGTGGNGAANGTGANTCNCTGTGAGGNGTATAGACGGTCNTANTGANAGGAGA 
CCNAGNACGCNGATGTNTGATGNTANCAANT^ 
55 ANGNNTCGGTGANNTTTTTCNNTC 
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ANNNANGNNNNTTGTAGATCNCTGTAACGTNNCGA 
GTGTNNACGCG 



5 TTNANNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 

GCAACAACTGGAAAGGAGCGATGATGTTTAATTGTTTTGTCCCCCCAAAAGTACAATCTG 

TATGACAGATAATTTAACAAAATATATATATATATATATATATATAAATTGTATATAAAGTCTGTCTGA 

AACATTTCTTGGGAGGTGTTTTTTTTTTTTGG 

TTTTNNTNNGGGGTTT>W 
1 0 NAAAANGGGTTNGNCNTTTTTTTGNAAAN^ 

GGCCCCCCNNGAAAANNTTTTTNTTNNNCCNCNAAAAAAAC^ 

NNTTNNTNAANTTCC^AGGGCCCCNTTNNAAANN 

TTTTNAANNCCGGGAAAAAAACKNGCCCCCAAANNTGGGTT^ 

CAATTTTTATTAAAGGGNCCCCCCAGNTATTTTT^^ 
15 CCTTTTTTAACCTTTGGNTTTNGNCCCNAAAACCCAAAGNCCCCNTO 

AAAGACCAACCCGGGNTTGGGNTAATNAAAAAAAA^ 

AAAACCCCCCCCCCCTTTTTTTTNGCCCCCCCTT^ 

AACCCCGGAAAAATTTTTTTTTCCCCCCTTAAAAAAAAAAA^ 

TTTNTTTTT 

. 20 

TTGAAAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCGGGCTGCAGGCGG 
O AGGAGCAGAGGTAGNGGATGAGATANAGCTGCTGTGTCAGCGCCGGGCCTTGGAGGCCTTTGACCTG 
J GATCCTGCTCAGTGGGGAGTCAATGNCCAACCCTACTCCGGATCCCCAGCCAATCTGGCTGCCTACAC 
3^25 AGNCCTTCTGCAGCCTCACGACCGANTNATGGGGCTGGACTTGCCCGANGGGGGCCATCTCACCCACG 
^ GCTACNTGTCTGATGTNAANCGGATCTCANCTACATCTATCTTCTTCNAGTCTATGCCTTATANGCTGA 
^ ACCCCCAAACCGGCCTNATNGACTATNACNAGNTGGCACTCACTGCTCGGNTCTTCAAACCACGACTN 
^ ATCNTAGCTGGACCAGGGCCTATGCTCGNNTNATTGACTACGCCCGCATGANAGAAGTGTGTGACNAG 
H GCCAAGGCACACCTNTTGGCAGACATGGCCCACATCANNGGCCTGGGGGCTTGCCAAGGGGATCCCCT 
=p30 AACCCTTTAAGNACGCGGATATTGTCACCACGACCACTCACANGACOSfTTNAAGGGGCCAGGTCAGG 
llj ACTCATCTTNTACCGGAAGGGGTGCAGGCTTGNGNACCCCAAAACTGGCCGAAANAACCCTTAACCCN 
t TTTGANGGACCGAATCACNTTTGCTGGGTCCCCTTCCCTGGAGGGGGGCCCCCAAAACCTTGCCATTG 
O GTGGAAGGGGCTGGGGNCCTNAAGCAGGCCTGGNNCCCCCCTTTTCCGGGGAAGACCTCCCTGGAAA 
S ATTTNAAAAAACCCTTCAGGCCCATGGGTTAAAGGCCCTTGTTGGGACCGAAGGCTACTCCCTGGGGG 
q35 GTTNGGGGGGCCCTGGCCAACCCCCCTANGGGGNGGGGGNAACGCTTTGGGCCNAAAGGGCCG 

CP 

P TNNNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCT 

^ GGTTGGGTCCTTTTCGGGACCCCCACCCCTCCAGGCCCCTCTTTGCACACTTCTTCCCCCCTCCTGCCCA 

40 TCTTCCCCGCACTGCCGTGCCAGGCCTGGAGGTGGTGGGGTGGGTAGAGGCTCAGCCATTACCATTTC 
ACACCTGTCCCAGAATCTGATACCCTGCAGAGGGCAGNGACCACGCTGTTCTCCGAATGAGAGNCTTT 
CCCACAAAGACCTGGTATTGGGAACATCCCTCTCCTTGCCTCCACTTTCCCAAGGTAAACCCCATCCTG 
AAATCTCTAGCCTGGGGAGGCAGAGACCCTGCAATCCAGAGAACACAGCCTCAGAGGTGCTGGAGGA 
GGGACCCTGGGGCCTGCATAGGCCACTGTGGCCTCTGCTGTCCTCCTGGGAGGCAGCCGTGTCTCCCC 

45 AGTGGGGCTCGTCCCTTCGTCACTCACACACTTGGGCCTGCTCCACTGACATCACAAGTCTTCTCCACG 
TGATGGTTTAAAAGGAATCGTTTCAACAGCAAAGAAATGGAGGTGGAGACAGCGCTACCCTGAGTGA 
CACAAGGAACGGCCCGNTGGCTGACCCACGTCCGGGCCTGCCCTTGTTGNCGTGTGGCGGCTTTAGAG 
TCCGATGGGGCANGGANGGCNCANTGTNCCANCACANGGGTCTGGAAGCCGTTTTCAANCCTTTTGNT 
TNCCGGAAGGTTCTTCTTNCCATCCGGGTAACNANTC^ 

50 NAGGNTTNTTTTTTTTTC^ 

AAAAAAAAAAAAAAAAAAAATTNGGGGGGGGGGNCCGGGNNCCA^ 



TNNNNAANACTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
55 ATTCGGCACGAGGCGACAGATAGCCGTAACTTCTGTGCTGTGCCAGCCGCATCCCTGAGACAAGATGG 
TGAAGGTCGGAGTGAACGGATTCGGCCGCATCGGGCGCCTGGTCACCAGGGCTGCTTTTAATTCTGGC 
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AAAGTGGACATCGTCGCCATCAATGACCCCTTCATTGACCTTCACTACATGGTCTACATGTTCCAGTAT 
GATTCCACCCACGGCAAGTTCAACGGCACAGTCAAGGCAGAGAACGGGAAGCTCGTCATCAATGGAA 
AGGCCATCACCATCTTCCAGGAGCGAGATCCTGCCAACATCAAGTGGGGTGATGCTGGTGCTGAGTAT 
GTGGTGGAGTCCACTGGGGTCTTCACTACCATGGAGAAGGCTGGGGCTCACTTGAAGGGTGGCGCCAA 
5 GAGGGTCATCATCTCTGCACCTTCTGCCGATGCCCCCATGTTTGTGATGGGCGTGAACCACGAGAAGT 
ATAACAACACCCTCNAGATTGTCAGCAATGCCTCCTGCACCACCAACTGCTTGGCCCCCCTGGCCAAG 
GTCATCCATGACCACTTTGGCATCGTGGAGGGACTTATGACCACTGTCCACGCCATCACTGNCACCCA 
AAAAACTGNGGATGGCCCCTCCGGGAAGCTGTGGCGTGACNGCCGAAGGGCTTGCCCAAAATATNAT 
CCCTTGCTTNTACTGGCCCTTGCCAAGGNCCGNGGGCAANGNCCNTNCCTTGACTTA^ 
10 TAANTGGCATGGGCCTTTCCGGGTNCC^ 
NCCTGGGNAAAACCCTGCCCAAGTTTTAA 



CCTATCTGGAGCTCCACCGCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTC 
15 GGCACGAGGGTGAAAATTAAAGCTAATACTTGCTTA^ 

AAAATTTGACTCATTCAGTGAAAAATATATTATTTCTAAGTGTTGTGTGTGTTCTCTG 

GAACAGAGAGAAGGTAAGGCTGGAATCAAAGGTTGGTGCTTCAAGAAAATGACTTCTAAATCGGTGT 

TTTTCTCATCTTAATTGGTGACTGTATTCCT^ 

CTGTTCACTGTGGGTTCATGTCGTCAGCAGAGAGCATGCAGTTTGGGCTCCGACTGTACACCTGGGGTT 
20 ACTGGTCTCGGGGAAGTGGTGTGAAACAGAATTCATACCAGGGAGCCCTATAATAACCATATCGGGCA 

CTTAACCACATGCCAGGCATCCTAGTGAGTGCTTCACATGCGATACTTTGTTCAACCTTT^ 

TTTGAGAATGGGAATCTTCCAGCCCCAGGCTCAGGTGAGGAAAAGGAACTCAGTGACACGACCAAGG 
?□ ACTTCCTCCTCATAAGGTGGGGAGAGGACCCCTTAGCCCCCAGGACACTGATGGACTTGCCTTTCCCCT 

TCCCAGACTGCTTTCTTCGGAGGAAGTGTCGCTCTGTGATCCAGGAGCAGGCTGCAGCCCTGGGCCTG 
JS25 GNCATGTTTTCTTTTCTTGGNGCCGACGCTTCACCTACTTACTGGAANGAGTCGGCCAAAG 
J* GTCCTNTCCTGAGGGGAGANGGAGGATCAANGATGACCTTCAAGGNGTCCTNCTTTTGTCCCGGANCC 
j! TGNAAGGAACTGCTCCCCCANNGNGAANGNNTNGCCAAAACTGGATGCTCGGGCTACCCAAACCCTG 
& GAACCCTCCCCTACCTTCCTGGGACTGCCCTACANGG 

=£30 

UJ TTGAGNCNATNTGGAGCTNCANCNCAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 

3 AATTCNGCACGAGGATGNOSfNCTACGNNNCCCAAGGANCTTGTCTNGCTGTGGGNCTG^ 

□ TTATTCCTGCANAAAGCGGGCANNGCTTGACTNCANTCNCAAGATAACACGNGCGCNCACCTGNCTGA 

pi TNTNTGANACCGACCTCTGANTTAAGACTG 

^35 GCTCCTCAANANNANCCNTTCCTGNCAANATCCTN^ 

m GACNCCNTTTNCNATCTCAGACTTTTGNNTTTN^ 

^ CCTCNCNTTAACNTGAATATATATTNTCNCTC 

[H NCOTTCCCGATGCNTAAATGTCNNTCCTCATC 

^ GTNATNTCCbWAGNNTTNCNNNNNTCACTTNTO 

40 GGGAANNAANGCATGNNNNTTTAAACTTAATTCCGGNNANNC^ 

ANTGNNACAAGTACNCTAGAANGCTNGGGCANAATTTANATNCCCAANACANTTGGNGCTCTAACCA 

CNNCANGTCAAGGNNCATTANNCNC^CTAAATGNACTTACTNNGNCC 

NTAC^GNATNACAAGATNNTNGNNCCNGTGNNNCNTTO 

ANACTCNANGCGTCTCTTCTACCTCTNGCTNTTC 
45 CNNNGNTNNTCTTTTTTTTTGNNANT^ 

ANNTTTCANTAACTCTCWITTCAN^ 

NNTNCNCNAGTTTTCNNTCCN 



50 GCCCTATANNGAGNCGNATNACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
TTCGGCACGAGGGTCATGTTGAGCCTGGAGTTTGATTACATGTGCCAATATGACTATGTTGAGGTCCGT 
GACGGGGACAGCAGCGACAGCCAGATCATCAAGCGTTTCTGTGGCAATGAGCGGCCAGCTCCCATCC 
GAAGCACGGGCTCCTCACTCCACATCCTCTTCCACTCAGATGGCTCCAAGAACTTCGATGGCTTCCATG 
CCATCTTTGAGGAGATCACAGCGNGTTCCTCGNCCCCTTGTTTCCACGATGGCACTTGCCTNCTTGACA 

55 GCACCGGATCTTACAAGTGTGCCTGCCTGGCGGGCTACACCGGGAAGCACTGTGAAAATCTNCTTGAA 
GAAAGAAACTGCTCANACCCTGGGGGGCCAGTCAATGGGTACAAGAAAATTACAGGAGGCCCTGGGC 
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10 



TTATCCATGGGCACTATGCAAAAATCGGCACCGNCCTGACCTTCTTTTGTAACAGCTCCTATGTTCTCA 
GTGGTAATGAGATGAGAACTTGCCACCATAATGNANAGTGGTCNNGGAAACAAGNCCNATCTNGNAT 
AAAAGCCTGCCGNGNAACCAAAGAATCTNCAGACCTGGGTGGAGACNGAAAGTTCTTTC 
AGGTTCACTCCAAGGGGAGAACNNCCNTTTACAATCA 

CANNAAAACTGCNNGGATGCCC^CNTACCCAAAGAAANGCCANTNTTCTT^ 
CCGGCCCGCNCTNGNGTTCCCAAACATNTTGCNNCACCCCCNNTTANTCCANGTACCNA 
TATCACCCCTTTTTTTATTCNGCCCGACCTTGGGGCANCTAANCnsrCCC 
GGAACTNGGTNAANATGGGANANGCGTCCNTTNNCCCCCATACCC 



TNAGNCCTATAGTGNNGTCGTATTACAGTGGCGGNCCGCTCTANAACTAGTGGATCCCCCGGCCTGCA 
GGAATTCGGCACGAGGATGGCACGTCCCCAGTGGTGGGGATGTGCCGCGCTTCCTGANTAANTGGAAT 
TGGNAGNAGTGNCTGCCCNNTNNNGNNTTTNNTNGGNAAAAA 
TTNCNNGNNNNNAAANNN^^ 
15 NGGANNTTTGNACNCTTNGNA 

CATTCGTNCTTGNGCACTATATTTGCGCCTGCGCTATGNGCACAANAGAGCCTGTGNCTGTTNAGGCG 
CCTGTNTTTTCANACCCANNTNTGNGA 

NGANNCCCCTCTATATATGNNTTTGCGNGCGNCNTGGANNACCCACACCCCTATAGCNGGNGTGATAN 

GCGCTGCTNNTANCAGANNAGGGNCCNCCAGTGT^ 
20 AOSFTTCNCCTNNTGTAGAGNGCGCGGTGGAGATTCCNAAAGAGGCANAAANNCNTGNNGCTO 

GGANAATCNTCTGNTTNCNNTCGNTNC 

NTNTNNTTAACNNNCTTTAACCANCTNNGTTATCTTO 
O NNTNCNTAGNGAAANAAAAATGNG 
Jn NGCNNAAGTANCTNNCCTTCTTTNN 

^25 TAAGTCTATATTAAAGCCCNCmTNCCTTCCTANACCNNNTCCATGTCGCCAANATNACACAACCG 

SI 

TNAGNCCTATAGTGNNGTCGTATTACAGTGGCGGNCCGCTCTANAACTAGTGGATCCCCCGGCCTGCA 
GGAATTCGGCACGAGGATGGCACGTCCCCAGTGGTGGGGATGTGCCGCGCTTCCTGANTAANTGGAAT 

=F 30 TGGNAGNAGTGNCTGCCCNNTNNNGNNTTTNNTNGGNAi^ 

W TTNCNN GNNNNNAA ANNNNNNGGGNNGGATT^^ 

b NGGANNTTTGNACNCTTNGNAGAANNCAGCCTGTGTANTTAACCGGTGGGAAGNCTTGN^ 
Q CATTCGTNCTTGNGCACTATATTTGCGCCTGCGCTATGNGCACAANAGAGCCTGTGNCTGTTNAGGCG 
(fl CCTGTNTTTTCANACCCANNTNTGNGACANCAAGTGCNCNACANGNTNTCAGGGNTNGGNGTGTNC 
p35 NGANNCCCCTCTATATATGNNTTTGCGNGCGNCNTGGANNACCCACACCCCTATAGCNGGNGTGATAN 
~ GCGCTGCTNNTANCAGANNAGGGNCCNCCAGTGTAANNTCTTTGAAGGNGANCCCNCCTCCNNTCTA 
^ ACNTTCNCCT>WTGTAGAGNGCGCGGTGGAGATTCCNAAAGAGGCANAAANNCNTGNNGCTO 
GGANAATCNTCTGNTTNCNNTC 

NTNTNNTTAACNNNCTTTAACCANCTNNGTTATCTTO 
40 NNTNCNTAGNGAAANAAAAATGNGNNAGAAACNACC^ 
NGCNNAAGTANCT>WCCTTCTTTNNG 

TAAGTCTATATTAAAGCCCNCNNNCCTTCCTANACCNNNTCCATGTCGCCAANATNACACAACC 

45 TTGANAANNTCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
AATTNACTGCNAGGGNGNNACANGGNNNAANNCATCGGACCCTC>WTANGGGACTGGTGGANCTN^ 
CTCTCTGNGANGTGNCAGATTGGNACTCTTCTNNCTANACATGTATANCNTGAGANAGCGGNTGCGGA 
ANAACACGGCACGTGCANGCGGACTCCNTGTTNTTGCTGCAGGGTGGNNAGGAGACGCAGCGCTACT 
GCACCCGACACCGGNTTGCTTTTCCGCCAGGAGTCCTTCTTTTACNTGGGCATTT^ 

50 CGGCTTGTTACGGNGTNGATCAACGTGGACACCGGNACGNCNATTTTGTTCGGGCCNAGGCNTTCCTC 
CANNCCNTGCAACTNGGATGGNAAAAATCCATNCCANGGACNCTTCAAGGAAANNTCCGCCGNGAAT 
NNATGTCCAATCCNCAACCAANAATTGGCCGNGGTTNTGGCNTTTTCGNAANCC 
TAACTTTTTGCGGGGCNGGCAAAACCCCNAACANGGGGCAGGN^ 
AGGGGCCTTTNACTAAGGTTCAATTGGTNAACAANNCCCCTTTTN 

55 GTGGCCGGTTTNTTTAANANANCGNCNATTC 

NAAAAATTTTCCATTNGGGGGCCCCNCCGGNANGNTAAATTGAAGGTTTT^ 
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AAAAAAAATTTTGAANATGGGAAAGG 

NGGNTNGCCCCCTAAAACTTCC^TNCCNCTCNGCTTTTTGGGGGNAGNNGGGGGNA^ 

CGGNNNTNGAANTNANNGAAACACCCTTNGGGCCCCCCCANNGNAAAAA 

GGNNAAACTTTNGCCCNNTTTCCAAANNNGGGNNGGGGANT 

5 

TTGANACAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGC 

AGGATCAAGCGATTCCTNCCAAGAAACAAAAGCAGAATCGTCCCATNNCTCAATGGATTCGAATG^ 

AACTGGCAATAAAATCAGGTACAACTCCAAGAGAAGACATTGGAGAAGAACCAAGCTGGGTCTATAA 
10 GAAGCAAGCTGGGTCTATGAGAAGTGGTCTTAACATGTAGACCACTTTTTTAAGCAGCC^ 

TGAAAACATCACTACTGTAATGCTTGGCCCATGATGTTATTTCCTCACTATCAGTCTGAGACCCAGCAA 

TAAATATAAAACGTTGCAAAAAAAAAAAAAAAANlSnWGGGGGGGGG 

NNGGGGGGCNGTTTAAAANNCNNNNNGAT^^ 

NTTGAGNNNNCANNNNCCCTNNCNNCTT^ 
15 CNTTTANTNCNNNNNTTNCA 

NCTNTTTTNNTTTNGGNCCOT 

NNTNCNNNNNNNNNTNNN^ 

NTTTNT>MNNNTNCNNNNTTO 

NNGNNNCNCCTTNNNATNNCTTNNNTNCW 
20 >mCTNNTCCATTCCNNNNCCCNANNNNNN^ 

ANCNTCATCTNNNTNNCC^TNTNNTTTTN^ 



•jj NNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGT 

fn 25 AAAAGTTGTTCTTCCTTTGGCTGGTAAAGTAAC^ 

CI GACATTGCCTCTGGCTGAATGAAGCAGGGTTTGTGAAAAGTGCTCAGAAACCAGAAGTTCCCTGTGCT 

~! TTCACAGCTTTTGAGGCTTTTCCTTTTC 

GCTCAGAAATGGCTGCTGTGATGAAAATGCTCATTTGTTAGGAAAAAGAGGTAGCTACATTCTCATTT 

f Z TGAAAGGACCATGAGCTATTTAAAAAAAAAACCTAAG 

?P 30 TTGATCATGTTCNCATTGTTTTAAGATAAAGCGATTTTTT^ 

W AATTTTATATTTTTATCATTAAAGGTCACTATAGTGTANNAAGGTO 

* NCCCAAAGTAATCCNTAGTAAAAGAGCAATATTTTTCTGAAGCTGGGATCTGGGTAATACAGAGTTG 

O TACTCAAAAATCTAATAAAGCTCTTACTTCGTATTGGAAATTATAGAACCCTTCCTT^ 

Cfl CCCTTTTTTTTTTTAAAAAAANCNGGAGNGGNCCT^ 

h 35 CCCTGGGANTTTTGGGAAAAAAACCATCCTNTAAAAACCTTGGAACCCCTGGNAAAT^ 

m CGGGGGCCAAAATTCCNAAAAACNTTTNTAAAT^^ 

q TTTTTNANAAAAATTTTGNCCN^ 

s\ AAACCCTNNTTTTTGTTN 

40 

TTGAAACCGCTGGACTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
TNNGCACGAGGCANTGNCCGTCNCGATGTTGNTGCCTAANANNANCCGGATTGCCATTTATGANCTCC 
TTTTTAANGAGGGGGTGATGGNGGCCAAGAAGGATGTTCACATGCCCAACCACCCGGAGCTATCAGA 

45 ACAAGANTGTGCCCAATCTTNACGTCATGAAAGCCATGCACNCTCTCANNTCACAGAGGCTACCNTGA 
ATGGAACACGTNTGTCTGGAGACATTTGTACTGGGACCTNACCAACGTAGGGNATCCATTATCTCCGT 
NGATTACCTCCACCTGCCCCCTGAGATCGTGCCCGCCACCCTGCGCCGGAGCCGTCCTGAGACTGGCC 
GGCCAAGGCCCAAAGGTCTGGAGGGAGAGCGACCTGCAAGACTCACTCGAGGGGAAGCCGACAGAG 
ACACCTACAGACGAAGCGCCGTGCCCCCTGGTGCCGACAAGAAGGCCGAGGCCGGGGCTGGGTCAGC 

50 AACTGAATTCCAGTTTAGAGGCGGATTTGGTCGTC 
NGGGATTGGTTTGTGTTGAATAAACCTGTAAACNN^ 
GCCCGGGACCCCAATTTNCCCCTTTTTTGGGGGGNNNN^ 
NTTNNNNNTNNNNNNM 
NNNNANNNNNNTTNNNNNTO 

55 TNNNNNNNNNTNNNNNCCNNN^ 
TNTNCTNNTNTNNNNTNNNNC 
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GGGT>WGNGGCNNNTNAAATCNNN^ 
5 TTCTTTCTCTNCCCCCCCCCNAANGGNNGANGNATGAGTAGATTGACCNNCTTTTGAAG 
GAGNTGCATCACNGNGNCTACCTTTNNCNTGNTCTTNTTGTCCTTO 
ATNATTANATNTTCACATTACATO^ 
CTTNATNCTNCCTCCTNATACNN^ 
CACTNCCCATATNNCTGANTTTNATl^ 
10 NANANTNTTTNNNTCTNTCNCNTTANCATANNTCATCTANTCNCTNACNNTCATN 
NCNACTTCTATCTTCNNCNTO 

TTACTNNTNNGNCTNTTGTNNGCGACAANCTNGNTTCTCTA 

NNTTTANNNCTNNTGT^ 

ACNNCTTTAAAACCCTNGANNN^^ 
15 NAAGNNAGAANNNAANTNGCNTNTTTTANTGACTGNTNAN^ 

NANTNNGANACAATNTNNGCGNNATCNAATANACTNNCTTNC 

CTGNTTAACACGNNTGTNNANANTN^ 

NGNNCACNACACTCTNTTNNl^ 

NTANNNNNTNTTNNGAT^ 
20 TANTANCNNNNNATNNCNNTGGNNTNCGCANANAGANCTCAT^ 

NNNANCNTATATCNCNCNATCNCGACGTGCAAGATANNNCAANNNANCAANG^ 

CACNNANANNGACGCTNAATANNCGOT^ 
4? NGACNC ACN ANCNANNG ATNAN ANTNNC ANNNNT]^^ CNN GNTAT 

JJ ACTNANACNANACAGACNNGAGCGTCTA^ 

03 25 GNANANNTNTCNNNCGANTCACATTNTGTTNNACACGANACATNTAANNACACNCGTC 

S| NNGTGTCGNCACGANTATCGNNANANACNANTCTACATATATGTANACNCGACNCACGTACACNNAA 

m GACANGNGNNACNTGANTNCNTCATATNTCGANNC^ 

L NGACmCATCmCTATTNTACANGATATO^ 

V NATGNCNC 

~^ NCAANATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
y ATTCGGCACGAGGATGGCACGTCCCCAGTGTGGGGATGTGCCGTGCTTCCTGAATTAGTGTATTGTAG 
9 1 GAGTTGCTGCCCCATTCTGCTCTTC^ 

0 35 CACTAAAACAGCAGGGCTGGTATTTGCTGCTGC^ 

01 GAACACTTGCAAGACACAGCCCTGTTATCTAACGGGTGGCAGGCATGTGTGTCTGCACTCGCTCTTTGC 
£3 CACTATTTTGCCCTGCTCCATGCCAGAGAGCCCTGTCCCTGCCAGGCCCTGCCTTCCCAGCCCCAACTT 
fi U GGGACCAAAGTGCAAGACGGGATCACAGGTTGGGGTGTCCAAGTGACCCCTCTCTATAGTGCTTCCGT 

GGGCCAAGTCGACACCAGCCCCCTANCGGGGTGGGATGGGCGGTGCTTAAAGAGGAAGGGGACCAAG 
40 TGTANCAACTTGCCAGGGACCCCACCCCTTCCTCACATTCGGGCCTGTGCAAGTGGGCGTGGGGATTC 

TNCAAAGGGGCCAAANGCCTGGGCTTGGTCGGNATTCTCTGCTCCTTGCTCTTATCTGGGNCACATGC 

ACACTTCTAAATGCANAATTGCTTTGAACTTTAAAACTGGTCAANTTTGGGT^ 

TTTAAAAAAANGTTTTTANTNGGGGGAAAATTTGGGGGGAAAAAACCN 

TTTTTTTTTTTT^ 
45 NGGGAANNGNCNAAAANCNNTNCNCCCCC 

TTNNNAANNNCNNTNGGGGGGC^ 

GCCCTATANNGAGNCGTATNACAGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
50 TTCGGCACGAGGNCNTGANNTATGANNCCNANCGNGTGANNCATAANNNANAGTGACTCGTGCGNNT 
GAANCCNGCNCNTTNAGTTTTO 
NCNGNNNAACTNTTNNACAAAN^ 

NGNNNGAGNTAAATCCCTGTTGANGAAAATTAANTAGATATTCTNTGTGGTNCNANATTA 
GGCGCGCCCGATGAATAGGCCGTTTTACTCTGCCACAAGCGTCAANCGTTAATTATACACNNAANCAG 
55 AANGCNATTTTGNTTTCCACTNAGANAAGANATATACTTTTCNAGAGACNTAA 

ATTNGNCAGAGGNCCANNCTTGAGCACCTTGNAGACNANNANCCTGGGCTCANTNTCCCCACNAGAC 
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CNCCTATAGTGNTTNGTNTTNGANNGGACACCAA 

NNCATGACGGAAGGGGNGGAGGTGGNNAAGNCANTANTGGANCANTGCGGWGNAATAATTATAAT 
ANTATTTTCTTTTTTNCANCCCGTACACTTNGGGAACTTNCCTANGAGANA 
ATTCCAAANGGCTCNCGGGAAAGGGNGGCCNCATTT 
5 CANANTCAANNCGCCGNCNNTNNN^ 

CTTNCNCCTTTCCNGGNNGGCGNTATNTT^ 

TGTTCCNTNGGGNNGGTGGGAANTNNGGNCNCTCTNNGCTTTGGNCTCAN 

10 GGNGCGCGGNGNGNCACTTTCNNTTT^^ 

ANTTANNNGTAGNATCACCANNCCCANCCTAGGGGGNTCTTGGAGTNANTCTTNNC^ 
ATANGNNTCGNATTACANTGGTNNCCGCTC^ 

CNCGCN CG ATGCNTGTTTTCCTNCGNNCGN^ CCTCCATGGGGGNG ACNNNTNTCNNN 

TTCTGTATOSfTTTNCTNNNCNNCC^ 
1 5 TNNGNTCNNNTCCA 

CNNTTCCAANNCNTTNNTCTNNNTGNNCCNTTCT^ 
NCTNCCTNATTATTTNCNCNN^ 

NNCANCTTNCNCNNNTGCGCNNNNTNTAGGTGNNNNN 
CTTNNTNTTTCTCNAATT^ 
20 TNCTNTGNATNTCNCATGATNTCTNGGNTTNTNNNCGNNTTANCTNATO 

Ahn^TCGNTAGTNNTTCCNCNCANNTNTCGANGANCNNNTNTAANNTTNACT^ 
NCSSTNCGGCNTCTNNGTNANN^ 

NAAGNGANTKNNNCNNAANCCHNTCTGCCTCTCN^ 

CNNCNNGCANACCCKTTGTNATGGANNTTAGNTGTATTAGNNGATGACTCGTO 
25 CGNNCCCTWTGGNCTTNNOSFTNNNNNTGNATGAAGAI^ 
St GACTGTCOSrNNTANGACCCTCTCCNAGGN^ 

01 CNCNTGNTNANCACCTNAGCANTNNAACTNCNGANTTATTNCTTCTO 
M- NCANTNNCTCAAGACCNTCATANTTN^ 

£ ANAGCANNCCTGATTANCTCCGTACCNNATGNGNGGACTNTCT^ 
y § 30 TNTNTCATGTACTTTTANT^ 

^ NTGTTCTTAAGATNACCCACCAAAGNANTCTNNTNTCGNGATTNTGNNNA 
~ n AAGCTATTNCTCTCTCNNANATACGTACNTNTCCGNTANCNNTCCC 

y = 

Q 35 GGNGCGCGGNGNGNCACTTTCTSTNTTTTTTTO 
S 1 ANTTANNNGTAGNATCACCANNCCCANCCT^ 

O ATANGNNTCGNATTACANTGGTNNCCGCTCTNCANCGANNGGCAANANCNNACNCTATA 
M= CNCGCNCGATGCNTGTTTTCCTNCGNNCGNCTNCGTO^ 

TTCTGTATCNTTTNCTNNNCNNCCOT^ 
40 TNNGNTCNNNTCCAGTNCNT^ 

CNNTTCCAANNCNTTTWTCTNNNTGNNCCNTTCTO 

NCTNCCTNATTATTTNCNCNNTO 

NNCANCTTNCNCNNNTGCGCNNNNTNTAGGTGNNNNNCGA 
CTTNNTNTTTCTCNAATT^ 
45 TNCTNTGNATNTCNCATGATNTCTNGG 
ANNTCGNTAGTNNTTCCNCNCAl^ 
NCNNCGGCNTCTNNGTNANNNCTCCN^^ 
NAAGNGANTNlSnsnsrCNNAANCCNNTCTGCCTCTCNN^ 

CNNCNNGCANACCCNTTGTNATGGA^TTAGNTGTATTAGNNGATGACTCGTN 
50 CGNNCCCNNTGGNCTTNNCNTNN^ 

GACTGTCCNNNTANGACCCTCTCCNAGGNACCTNTCNACTNTNTACTNCTCCTTCCGTTA 
CNCNTGNTNANCACCTNAGCANTNN 

NCANTNNCTCAAGACCNTCATANTTNGTANTCNCCNCNATNTCNTNTCTAGNAATATATGTO 
ANAGCANNCCTGATTANCTCCGTACCNNATGNGNGGACTNTCTATNTATGTTCTNGTNTACTATAGNN 
55 TNTNTCATGTACTTTTANTTCAACANAANTACNCNNCNNNCNCTTATCTAGNCTNN^ 
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NTGTTCTTAAGATNACCCACCA^ 

AAGCTATTNCTCTCTCNNANATACGTACNTNTCCGNTANCNNTCCC 



5 TTTGANACNGNTGGAGCTCCNCCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
NANNAACTGGAAAGGNNTNATNANGNNTAATNNNTTNGACCNCCC 

TTATGACACNNTAATATCAACNNAATATATATATACNATATATATATATANATNCTNTCTAANN 
TNTTGAAACANTTATTNGCANNTGTTNTCTTTTATTTG 
NCTACCCTTNTNTTNCTCCTNC^^ 
10 TNCCNGGCTCNNCTCTNANNCNAN^ 

TCNNCNCTTCNTNTCACNTTCTTTNNNACT^ 

GNAACCNTCNGTTTCCCCTNNNTC 

NNNNNTNNNACCTTNNNNT^ 

TAATCAACAGNGTNNNATAAATNNNACTNNGNCCAN^ 
1 5 TTTTTTNTTNAACCATCNNCN 
T>WTTATNAA>WANNNC^ 
NNTANTNNANNNCTNNAGTTTTCTNCCTNTNCA 

TNCTTTACCTNTCNAANCCTTNTCNNACCTTTCCNNCTTCTACCGTCNTC 
CTTTCTAANCNATCTCGTTCNNCTCANTCN^^ 
20 C ACN ANCNN CTCNNC ATNTTNNTNTNNCC 



U TTAANCACAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCGGGCTGCAGGA 
%Q GCTTATTGAATGAAAACTCCAGAGACTGAAAAACCAAACATGAGGGTAGCAGGTGCTGCAAAGTTGG 
S3 25 TGGTCGCTGTGGCAGTATTTTTACTGACA 

Sf CAAGTTTAGGAAATCTATTTGCAAGGTCAGCATTGGATGCGGTTGTACGTTCTACAAA 
gi TATAAATGTGGAATCTCAAAAGCTTGCCCTGAGAAGCATTTTGCTTT^ 

CAATGTGGTGGGACCCAAAATCTGCCTAGAGGACAATGTTTTAATGAGTGGTGTTAAGAATAAT^ 
^ GAAGAGGAATCAATGTTGCCTTGGTAAATGGCAAAACGGGAGAACT^ 

Hi 30 ATGTGGGGAGGAAAATGTGGNCCCANTTATTGAGTTCTGAAGGCCATACAAGATGGACCAATAGTCTA 

M ATGGGAACATATGATGATGGGACCANCCAACTCAATGATGANGCCCGCGGCTGATTGCTGAATGGGG 

L. AGTACATCTATTACTCATCTTGGTTCAAAACACTGGGGTCTTNTGGGGNGGAAAAGGCATTAAAA^ 

y AAAGCCCTTTTGACNGCCCCNTAAGGACCATTAGGGCCCCAANTAAATTTGAANGGATGGCCCTG 

0j TTTNGGAAATGGAAAGGATGCCTTTCCCCAAAACCAANACTGGCCGTGGANAAAAANC 

O 35 NCCCCCNTTTTCCTTGTTAANGGGGNAAAGCCCCTTNCCCAAAAAAACTTCCNTGGTAAATN 

CP ANAACNTTGCCCCCCCNTTT>WGGG 

O 

U 

TNNANAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
40 GAATTCGGCACGAGGGTGGCCTTCTCCTCTCCCCGCCATGGCGTGTGCTCGTCCACTGATATCAGTGTA 
CTCCGAAAAGGGGGAGTCCTCTGGCAAAAATGTCACTTTGCCTGCTGTGTTCAAGGCTCCCATTCGAC 
CCGATATTGTTAACTTTGTTCACACCAACTTGCGCAAAAACAACAGACAGCCCTATGCTGTCAGTGAA 
TTAGCAGGTCATCAAACCAGTGCTGAGTCTTGGGGTACCGGCAGAGCTGTGGCTCGAATTCCCAGGGT 
TCGAGGTGGCGGGACTCACCGTTCCGGTCAGGGCGCTTTTGGAAACATGTGTCGTGGGGGCCGCATGT 
45 TTGCGCCAACTAAGACCTGGCGACGTTGGCACCGCAGAGTGAATACGACGCAGAAGCGATACGCCAT 
CTGCTCTGCACTGGCTGCCTCAGCCTTACCAGCGCTGGTCATGTCTAAAGGTCATCGTATAGAGGAAGT 
TCCTGAACTTNCTTTGGTGGTGGAAGATAAAAGTTG^ 

GCTTTCTGAAGAAACTTAANGGCCTGGAATGATATCAAAAAAGGTCTATGCCTTTTCAGCGAA 
NCTGGCAAAAGGCAAGANGANAAACCCGTCNCCGTATNCAACGCAAGGGGACCCTTGCNTCATCTAT 
50 NATGANGGACAATGGGTATCATTCAAGGNCTTTNAAAAACATTCCCTGGAATTACCT^ 
GAAGCCAACCTGAACANTTTTGNAAACT^ 

TTGGAACTGAAAGNGCNTTTTCCNAAAGGTTAAAAGAACCTTT^ 
CCCTCNCCCTTNAANAAA 

55 
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TTGGAAACCGTTGGACTCCCCGNGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTA 
AAAGTTGNTCTTCCTTTGGCTGGTAA 

AGACATTGCCTCTGGCTGAATGAAGCAGGGTTTGTGAAAAGTGCTCANAAACCAGAAGTTCCCTGTGC 

TTTCACAGCTTTTGAGGCTTTTCCTTTTCACACTGGAGACT^ 
5 GGCTCANAAATGGCTGCTGTGATGAAAATGCTCATTTC 

TTGAAAGGACCATGAGCTATTTAAAAAAAAAACCT^ 

CTTGATCATGTTCACATTTGTTTTAAGATAAAGCGATTTTT^ 

ACACACTTTACNCTTTTATNATm 

TTANNGGAACCCCNANANGTAATNCTTAT^ 
10 GNTAANTACNAGNANGTCNGNNTTAOT^ 

GAAAAATTTATAAAAANNNNTTNTTTTTTAA^ 

GGGANTTNGACAATTAAAATTTTGTATO 

TTTTTGGGGAANNATAAACCANNCTATTAAAANACCTTT 

GGGNTGGGNGGGNNNTNTATTCTNCAAAAAATC 
1 5 GANNAAGCCCTNTTGTCTTTTTNACTAAATANTCTTTGNCCAA 

NNTNT 



GNCCTTTANTTANGTGNANGTTCGGTAATTAACNNGGGGGANTNCCTNNTNTTA^ 

20 TCNTTCNNNATGCNCTNGNCANGCANTCCC 
TGACNNGCANTTCCNANNATT^ 

™ TTATTCTNGCANNTGATCGTACCTCTTO 

Cf CATTTGGNTANCTACNCCNGNNANAGATTNTCTANATANNNTN^ 

^ TNTATCNNNCTCAGGTCTNTGAGNATGANAATTNATOTTCGNTNANN 

S3 25 TTANGTTNGNNAAGNGNNGNNCTNTNANTCAANGNNNTANNNAGGCNT^ 

H ANNTACGNTGNNNAGNNNANGCNCTCANGCCCNTAATAAGNNNANGGGGGTTO 

01 GNTNGACNANNTNTATNTNCCNCNCNGNCTNGGGGGCCNGTANTANNTNNACTO 

jU NNNNGGNNNNNNATAN^ 

s £ ANNNANGNGNGTNGNTNTNTAAACTANTNACATNNATTNN^ 

hj 30 AGTCGGGNNTGGNAGTNTANCNNNNNNTCT^ 

J " NGNGNGGCTNNNANTAATAAN^ 

!L NNNNGGGCCGNNNNCAGNTANNNGNTAATNNGNNT^ 

!p NNNGGNTNATTANACCANNNTC^ 

Zl GCGCNNCGNATANATGAATNNGTNGGANNCAGGAGNGTANTACTANTGCNTTTANCANGNANNTA 

ri 35 NGAGTC^CNTANNTGGTGNGNTGNTGTATTATTANCAGTTNNTNTTGTGAACTC^ 

01 TGCAGAGNAATNTANCGTTNTANNCGTGNTNNAATNCNCNNGNGCANACNCN 

13 CGCTNNNTACTGNNNACATGNANTCACCGCNCATANTGNATCATCTNNN 

M> TNTGNTANNTNACCG 

40 

GNCTATCTGGAGCTNCACCNCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAAT 
TCGGCACGAGGCTCTGTCCAAAGGGTTCAGGAAGAGAACATGATGGTGAGCCACAGCCCTCTCAGGA 
TTCGCTGGCATCTCATCTGAGGGTGGGAGGGCATACTGGGTCTTCCGTCTCCTCCAAGCTTTCTTTGTC 
TGTCTCAATCTCTTGGCCTGGCCCCTCTCTAAGAGGGGATGGCAGTTATCTGGGCTTCTCTCTGGGATG 

45 GCCGCCATCTTTAGTAATTGAGAAGGTATTAGATAAATCAGCTACCCCGCCTAGAGATATTTCCTCTAA 
GTTTTCAAAAGAGAGCTGGGCTGTAGTTATCCCAAACGTGCATTTCTTCA^ 
CCTTTTCCTTTGTGACTCCATACAAAGAGTCATGTTCTGCCCCAAAGGCGTCCATTC 
TGGGCTCCCCCGtGAGAAATCTTCCCAACAGCTTCTTGGCCCAAGCTTCCCAGACCTCCTCCCCTGGAA 
CCTCCAGCCCGAGTCCCCGTGTACACGTGGGCTGTCCCAGGCAGCCAGCATCCCTTGTAAGTTCCCTCT 

50 TTGGAAATGGTGTGTGGGTGTTCAAGTTCTGTGTCTGGTGACTATGAACAGACAGTGACTCTTCCTGTG 
ACCTGTGGGAAGCTGTGAAANCAACTTCTGGAACGCCGANGAGCTTGTTTGCTTTGAACCGGGGAANA 
AAAACTGNGTTTTGAGGTTTANCTGAAAATTAAGGGGGAAAAAAAAAA 

TAATNGAAANCTGGTNTTAAAAANAACTNTGAAACCCCCAAAAAAAAAAAAAAAAAAANTNGGGGG 
GGGGGGCCCGGGNNCCCATTTNCCNTTAANNGGGGGNGNNNNNNTAA 
55 NNNNNNNNNNNNNNNN^ 
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gccctatntggagntgcatcncgggggcggccgctctagaactagtggatcccccgggctgcaggttt 

ggactctgagactgacaaaaggggtaccatgctgtctggcactgc^gcacncntttgctgaagaaaa 

gtacccaccttgantggtaatccccannttcactganccttgttgccctgnacctcactctaggnatga 
5 aaccnngatgccnggctngtncataaaccctattcttantattccnaaggagccantnnt^ 

gaaagcatnnccnatactacctgancactantctaagag 

ataggcnattttangaagcnacggaanga>wacaagtanntcattnctgatnct^ 

ntgtttacatnctactgcccacantntgnntctc 

nngtgantcnngntntttttanngtttaantgcaaaagg 
10 ctctagccnaanccctncnnnntncgnanngangncccacatagncagntnnctt^ 

ancgccttcctnctttcncgacannannnataccctgnggccatnccctngannggcgntt^ 

ctttngantctctngttcctccaactcnttctngggagn^ 

ctgcaaagngntcnnctntaggccttct>wtanttntctccctt>^ 

gnctancanngnnctnantccnggttttaacntct 
1 5 annttgcnctnttncatnn 

cncatggcntc^cattncttccatctnctttnttcgctnn^ 

ccattnntgnntnnantgttaannnacc 

20 ncaaaactggagctccaccgcggtggcggccgctctagaactagtggatcccccgggctgcaggaatt 
cggcacgaggctctgtccaaagggttcaggaagagaacatgatggtgagccacagccctctcaggat 
^ tcgctggcatctcatctgagggtgggagggcatactgggtcttccgtctcctccaanctttctttgnct 
^ gnctnaatctctnggcctggcccntntntaaaagggnatc 
-4j gccgccntnttnannantggaaaaggnntaaaataaw 
01 25 nttttaaaanaaagagnngggngtgtanttatcccaaacgccattto 
m tggcctttntctttganactcnanacaan^ 
[fl ngcn ctngctcn cccn cg ag an an atttncnan ac atttttt^ 

l! gtgaaacctncanccagacccncgtgnacacgngggtntgncncangcacaccanatcccntgaaag 
j» ncncttttgagaaaagggngngggggtgacaantgtgggtggtggcgataacaacanncgcnc^^ 
i 30 ctgcacctgnagagctgaaaaaos[ctgtacaccccaaaagctttttnt^ 
ntttngantnagctnaaatggggggnaaaaaaangt^ 
aannccnngncccccnaaaaaaaaaaaaannccngggggggggggcccccnntn^^ 
nnnnnnnnnnnnn 



O 35 

Ql ncaaaactggagctccaccgcggtggcggccgctctagaactagtggatcccccgggctgcaggaatt 

Q CGGCACGAGGCTCTGTCCAAAGGGTTCAGGAAGAGAACATGATGGTGAGCCACAGCCCTCTCAGGAT 
jM, TCGCTGGCATCTCATCTGAGGGTGGGAGGGCATACTGGGTCTTCCGTCTCCTCCAANCTTTCTTTGNCT 

GNCTNAATCTCTNGGCCTGGCCCNTNTNTAA^ 
40 GCCGCCNTNTTNANNANTGGAAAAGGNNTAAAATAANNAACNTCCCCNGCNTAAA^ 

NTTTTAAAANAAAGAGNNGGGNGTGTANTTATCCCAAACGCCATTTO 

TGGCCTTTNTCTTTGANACTCNANACAANAGAGN^ 

NGCNCTNGCTCNCCCNCGAGANANATTTNCNANACATTTTTTTGGCCCA^ 

GTGAAACCTNCANCCAGACCCNCGTGNACACGNGGGTNTGNCNCANGCACACCANATCCCNTGAAAG 
45 NCN(HTITGAGAAAAGGGNGNGGGGGTGACAANTGTGGGTGGTGGCGATAACAACAN^ 
CTGCACCTGNAGAGCTGAAAAACNCTGTACACCCCAAAAGCTTTTTNTTTCA 
NTTTNGANTNAGCTNAAATGGGGGGNAAAAAAANGTTCNTNNGN^ 
AANNCCNNGNCCCCCNAAAAAAAAAAAAANNCCNGGGGGGGGGGGCCCCCNN^ 
NNNNNNNNNNNNN 

50 

TTGANACCNTCTGGAGCTCCCCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
ATTCGGNACGAGGNNNNTTNNATGTOT 

GGAGT^^S^TACNATNTTCTTAATTTGGAACTTCAANAGTCCCTACAAGGGTN^ 
55 TCTGGNCCAGGGTGGCCNTCNCNNCNANCTGGACCNTCACTTNTGACTTNCATGAAGGCNATCCCGGC 
TTTTTCTTTGGGTCCCCTTGTNGGGTTANCCNTCCACTTACCACAAAAANAAAGA 
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GGCCTGNACCCCAATCNNCCTTNANT 

NGCNAGCCCCTNGNGAAGGAAAANNAGCAAGGNCTTNAACNAAAAAANGGTNCCTTTT 
ACNNNNAGAAGGTTTGTTTTTGANCNTTNNNN 
ACTGGGNTNATTTTAAANNNCNTTTTTANTGTNGGCTGTA^ 
5 CCCATGAAACCNTTTTANTTNTTGCTNAAATNCTTTA^ 
NNNCCCCTNGGTGTTTTTANGAA 
TTTTTTTNAANNAAANTTNTANCCAATGGGA 

CCANTTTAAAAATNGGAAAANTGGGGGGNAACTTAAAACCACCCNNCCCCCTO 
AAACNTTTTTCCCCCGNNGGNATTCCCTNAGNGCNNTT^ 
10 AAAAAANTTTNCCNNTGGTCCGTTTCANAATTCCNNTNCCCNTO 
NCGCTTTTGNTNTACATNNN^ 
TTGANNACT 



15 TTNAACACAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCGGGCTGCAGGA 

ATTCGGCACGAGGCTCAGAACTAAACTGTTAGGGTGGGTTTTTGCGTGGAGGACAGGGGTAGTCTm 

GATATTCATTTTTTGATTTTTGAGCTTTTCTGCTCTAG 

TGATTTGGCAGGTTTTCTTCTACTTTTGGCTGCCTGNAACTGTTNCCATAT 

AGTGTCCCATTATTATGTGGTTCGGGGGATT^ 
20 TTAGACTNCCTANAATCTATCAGTGGNAAAN 

NACAAAAAGTGCTTAAGAACTGGTATTTTTTCTAAGTGCTTCTAT^ 
^ CCCANTGCCCAGTACCATTCTTGAAAAATTCTTTTATTTAACCGACCNGTGCT^ 
^ GNTGATTCCTNTTAATTATTACNGGGCCGTAAGNTATAATTATTGGGGTNAAAATACCT^ 
M3. GGACTTTCTGGCCAGTNGGGGAATTTTCACTNAATTTCTTT^ 
CO 25 CTGGAAGGNGGGGGAAAATTTGACTNNTTTAAAAG 
SS TGGGCCTGGGCCTGGNAAAACCTAATCCTTACCTN 

01 AAAAAGTTGGGGANTTTTGGAAAANGGTTGGCANACCTTTCCTTGGCCNAA 
AAACCNTGGGCGGGANTTGGNTTGGGANTTTGN^ 

ni 30 

* TNNNNAAAAGCTGGAGCTCCACCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
!L GNNTTNCAGGACNGCTNNAGGGAGAGGAAGCNGGGTGTCTC^ 

^ AGAGAGCTGACCCTTNTCAAACCCCTGCTTTGGGCCCAGCCCTGCGCCAGGTGCTTCACAGCTCTTATN 
TGCCAGATTTTCCCACCTTGNGGCNCATGGNGCCCCTAACCAACATNNCAAGAGGCCGATCACCTTGC 
M 35 CACATNTGTGCANGACCTGGGACCACAGGCGTGGACAGGAAGGGCTCTTAAGCCNTCTTTTTACANAT 
01 GAAAATGCCAGGGCCCAGGGAGGATNAGCAGTCTTTGGAGGTTACCCANCCGGAATACTGGGAGACC 
O TGAACCCAGCATTCTGACTCTGCATTNAGTGCTCGCTCCATGATGCAGNGGGTCCTAGCCCCCCNCTGA 
AATGGGTCCCCTCITCACTGNGTTTCCCAGNATNCTTGCTCTGACCAAACCGGNGAAGGGACACACNC 
CCACCCNCAAAAGATGGAATCATTCTCTTAACCGTCTTTGTCCCAACTGCCTGCCNNTCCAAACCCGTN 
40 CCCCTGNNCCCTGACCNTGCTGGNTGGGGAAAGAGGCTCACGTGGGCCCAGGCTGAGCANNNAATGA 
CCATGTCAAGCTGTCAGACTCTGNGAAANTANTGCATGCTACNGGCAACCCGGCNTCCCTGATGNCCG 
CNTGATTTTGGACNTAANGNGGACATGAAAATGCCACAATTGGGGGNATGGGAGGGCCNCCCCCCCC 
CCNTGGGTGTATGNCNATGGNC ANGGGGTTTNGGTAACC IT 1 ' 1" 1 GGTTTTNGGGA ATTTG AAANGCCC 
AAAAANAACCCGGGTTGNTTTCTTTTGNAAAAAAAAAAAAAAAAAAAAATTTANNGGGGGGGGGCCG 
45 GNCCCCGAT / 



TTTGGAAACCAGTTGGAGCTCCCCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GCAGGATCNAGNGAGNCCAGGTTGCANNTTTTNNN^^ 

50 AGANAACTGGCANTACNATCTGGTACAACTCCANGAGAAGACATTGGAGAAGAACCAAGCTGGGTCT 
ATAAGAAGCAAGCTGGGTCTATGAGAAGTGNNCNTAACGNGTAT^^WATNTTNNAAGACAACCATAT 
CACAATGAAACCNTGACTANTGTAANGCTNGNTCCATGANGNTNTNTNNTCACTATCAGNCTGAGACC 
NAGGAATANATATAAAACGNTGCAAAAAAAAAAAAAAAANATNGGGGGGGGGCCCGNNTCNNANTC 
GAACNTNGGGGGTGATGGNNTAAAGGAAAACNNTTTCNTANATNGTTGNTCTTCNA^GTTTTTAAAC 

55 TNTTG ANN ATATTNCTGCNNNNTTTACTTTCNG AATTNG AANCTO GCTTNTNTTGGCCNC AA 

NCACNTNNNNTTTTCNTTTA^ 
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NTTTTTTCT>WCNTNTCCNCTGACTTC 

TCTTTNNCCTTNTNNNNCGNNTTNWTGGGGGNNTTTCTNTT^ 
NTITCrrCNNTNN>nsrTTT>nTN 

NTTNNCTCTAANNGCAGTNTNAGNTTATNCNNNNTGCNTTT^ 
5 TCTTTTNNNTNNTTTAGNTNTTC^ 

TTNNCTTCNNATACNACNTAGANTCTCTNNTCTCO^ CTNNC 



GCCTATNTGGAGCNGCATNNCAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
10 CGGCACGAGGAAGTCGTGGTGATGGAGGGCCCCCTGGGGCTACTGGTTTCCCTGGTGCTGNTGGACGG 
ACTGGTCCCCCTGGAGCCTCTGGTATCTCTGGCCCCCCTGGCCCCCCTGGTCCTGCTGGTAAAGAAGGG 
CTTCGTGGGCCTCGTGGTGACCAAGGTCCAGTTGGTCGAAGTGGAGAGACAGGTGCCTCTGGCCCTCC 
TGGCTTTGTTGGTGAGAAGGGTCCCTCTGGAGAGCCTGGTACTGCTGGGCCTCCTGGAACCCCAGGTC 
CACAAGGCCTTCITGGTGCTCCTGGTTTTCTGGGTCTCCCAGGCTCTAGAGGTGAGCGTGGTCTACCAG 
15 GTGTCGCTGGATCTGTGGGTGAACCTGGCCCCCTCGGCATCGCAGGCCCACCTGGGGCCCGTGGTCCC 
CCTGGTAATGTCGGTAATCCTGGCGTCAATGGTGCTCCTGGTGAAGCCGGTCGTGACGGCAACCCTGG 
GAATGACGGTCCCCCAGGCCGCGATGGTCAACCCGGACACAAGGGGGAGCGTTGGTTACCCCGGTAA 
CGCAGGTCCTGTTGGTGCTTGCCGGTGCTCCTGGCCCTTCAAGCCCTGTNGGTCCCGTTGGTAAAACAC 
CGGAAACCGTGGTTGAACCCGGGTCCTGCCNGNGCTTGTTGGTCCCTGCTTGGTGCCNTTGGCCCAAA 
20 AGTCCCAGTGGCCCCCAAGGTATTCCGAGGNGAAAANGGAAAACCTTGGTGATAAAGGTCCCANAGG 
TCTTTNCTGGCTTAAAAGGACACAATTGGGTTNGAAAGGNCTCCCGGNCTTTGCTGGCCATNAATNGN 
NANCAANGNGGCTCCCCGGNCTGGNNNGTCCCCTTGNTCCCAANGGNCCCTITTGGTTCCTTTTGGCC 
O CCTTNGCAAAAGAAGGTTNTATTTNNNCAANCTNGNGNNNTNAGCNCN 

03 25 

Sf NCAAANCTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTC 

ffl GGCACGAGGAGAGGTGCAACTTTCTTCGGTCGTCCCGAATCCGGGTTCATCCGACACCAGCCGCCTCC 

L ACCATGCCGCCTAAGTTCGACCCCAACGAGATAAAATGTACCTGAGGTGCACCGGTGGGGAAGTCGGT 

V GCCACGTCTGCCCTGGCCCCCAAGATCGGCCCTCTGGGTCTGTCTCCAAAAAAGGTCGGTGATGACAT 

30 CGCCAAGGCAACTGGTGATTGGAAGGGTCTGAGGATTAGAGTGAAACTGACCATTCAGAACAGACAA 

y * GCCCAGATTGAGGTGGTACCTTCTGCTTCTGCCCTGATCATCAAAGCCCTCAAGGAACCACCAAGGGA 

!^ CAGAAAGAAGCAGAAAAACATTAAGCACAGTGGAAACATTACTTTTGATGAGATCGTCAACATTGC 

y CGGCAGATGCGGCATCGGTCTCTAGCTAGAGAACTTTCTGGAACCATTAAAGAGATCCTGGGGACCGC 

0^ CCAGTCTGTGGGCTGCAATGTTGATGGCCCGCACCCTCATGACATCATTGATGATATCAACAGTGGCG 

0 35 CAAGTGGAGTGCCCCCGCTAGTTAAAAACTGCAAANGAAAATAAAGGACCATTTTGACAACCAAA^ 

01 AAAAAAAAAAAAACTTGGGGGGGGGGGCCCGGNCCCCAATTNCCCCCTTT^^ 
Q NAAAANNNNNNNNNNNNNNN^ 

jfl NNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNnsnsnsn^ 

40 NNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNN^ 



NCCNNATCTGGAGCTNCACCGCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
45 TCGGCACGAGGAGAGGTGCAACTTTCTTCGGTCGTCCCGAATCCGGGTTCATCCGACACCAGCCGCCT 
TCCACCATGCCGTCTAAGTTCGACCGCAACGAGANNAAAATGGACCCTGNAGGGNCCCGGNGGGGAA 
AGTCGGGCCCNGGTCTGGCCTTGNCCCCNAAAATCGGCCTTTNGGNNTTGNTTCNAAAAAAGGCCGGG 
GA>WACTNCGCCAAGGNAANTNGGGNNTGGAAAGGGNCT^ 

AACAGACCAACCCANATTGNGGNGGNACCNTNTNGNTTTGGCCNTNANCNTCAANGCOS[TAAGGGA^ 

50 CANCCANGGANCNNAANAANCCNNAAAACNTT^ 
TAACATTTGCCNGGNGAANGCGGATTCGGTT^ 
GAATACCTGTGGGACACCCGCCCNCATTTNTGNGGCGTGTGNA 
TNGANACNC>WTTTGNNTGNTATTTNNCACCAGTGNGCCCCCTGGCGAGNGNTCC 
AAAAACATGNCGNCAGG>nsrGGAAATAAAAGNGNGNCCNTNTTTCNACCCCCCCN 

55 AAATNTTNNCTNGGGGGGGGGGGCCCGGGNTTCCCCAANTNTTCCCCri"l"llTO 
NTACNNCCNTTTTNTNCNCNNNATTTNATNTTTTO 
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AANTTNTTTCTNNNNTTCNTTNATNTT 

NCTTNNNTTTTTCTTNCTNTTTCCNNNNATNCA^ 

TNAATNTANTTATNTTGGTCC 

5 

TTNAGCCTATANNGAGNNGTATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
AAATTCGGCACGAGGNGATGACTTACO«^TGGGAGAACANNGGNAGAGGGAATATCnTGNCNC(^ 
TGGNTCCTNCACNTNCTTTGNAGGCCACCGGNNNTGGTACCTNTGACANCNGCNGNNTNCCNGGGNNT 
AANCC^GGTACCAAAGGTTCNATNGCCCNTCTOWANCANNTGTTCCCANANATCCCNTCTNATATCN 

1 0 ACACANTANNGCCATCTGCCCAATTGAAGGCThrTATGCCTn^GAATNCCACNCTGACAAAAAATATTC 
CCNANAGTAATATTTANCACNCNTAGANACGNGTGTGTNTCTNTGNCANTGNCTATANAANNTNGAGT 
NGTGTNCACACACCCCNTGNTAGCGTGNNTW^ 
TTCTC^CTCCACANCITCTNCAATAT^ 
TGGATCTTTTATTCNTAAAAATNTCANCNC^^ 

1 5 CGTTGANGNTTNCCTTGNNTGNCNCCTCGTTNGTGGG AANGNTTNTCCCCCCTANNCAGTAANCCANT 
NTTTT^CNNAACANTNTTATCCCCCATTNTTTTNTTAGGGNGNGAAATTNN 
GTTGCCTCCAATAAAN^CTGNCNNGCNCCNTCATTNGTTTGGAAACAACCAGNCNCTTTCTTT^ 
NGGGGNNTCNGNAAAAAACCACAANANANGTTACNTTATTTTNNACCCCNAAAGGTNCCC^IACCCTG 
GGCTNTNCGCAAAAAAAATNTTTTTTCTTNCNTAGCCNGNTTAATTNATTCAN^ 

20 TTTCCTIWWA>WGANANAAA>nW^ 



O TTNAGCCTATANNGAGNNGTATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 

yr| AAATTCGGCACGAGGNGATGACTTACCMWTGGGAGAACANNGGNAGAGGGAATATCTTGNGNCCNT 

m 25 TGGNTCCTNCACNWCTITGNAGGCCACCGGNNN^ 

AANCCNGGTACCAAAGGTTCNATNGCCCNTCTTNNANCA^TGTTCCCANANATCCCNTCTNATATCN 

m ACACANTANNGCCATCTGCCCAATTGAAGGCTNTATGCCTTNGAATNCCAQ^CTGACAAAAAATATTC 

CC^ANAGTAATATTTANCACNCNTAGANACGNGTGTGTNTCTNTGNCANTGNCTATANAANNTNGAGT 

\! NGTGTNCACACACCCC^TGNTAGCGTGNNTNNTTTTTATAACCNNTTCTCTGNNGAGG>W 

T. 30 TTCTCNACTCCACANCTTCTNCAATATCNCN^ 

W TGGATCTTTTATTCNTAAAAATNTCANC^ 

■ CGTTGANGNTTNCCTTGNOTGNCNCCTCGTTNGTGGGAANGNTThn'CCCCCCTANNCAGTAANCCANT 

Q NTTTTNNC^AACANTNTTATCCCCCATTNTTTTNTTAGGGNGNGAAA 

[R GTTGCCTCCAATAAANNNCTGNCNNGCNCCNTCATTO 

h 35 NGGGGNNTCNGNAAAAAACCACAANANANGTTACNTTATTTTNNACCCCNAAAGGTNCCC^ 

m GGCTNTNCGCAAAAAAAATNTTTTTTCTTNCNTAGCCNGNTTAATTNA 

«U TTTCCTTNNNANNGANANAAANNNTTTNTGNN^ 



40 TTGANAACCGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
AATTCGGCACGAGGCTCTNTNCANGTNTGTANCTGNTOGCTCTGAGCNNTTGCCTG^TTGTAGCANA 
CTATGAAANCATACT>WGNCTCTCTANTATCCTAGNGNGAGTNTTACTCCTCCNGGNTTTTCAAAG 
AGTCTTAAAGCAAATNATAGATTTAAGTGAGAATTCAAGCAAATGTCNGATTAGACTAATCTTGCATT 
NANATTTTAGATCTANGATATATATACACGCATGTGAACGTACACACACCTGCATGTACATATGTTTAC 

45 AGGGCCTTAGCTATCTCAGTTOATTTTTACTTTGGA 

AATTTGTATAAGTTGGTAACNGCTC^CCAl 1 riU'1'11'1'1 1141 ll'l'lNGGAAAAAAANAAGGGNGGGGN 
C(^CNANTTTGGTAAAAAAAGNCTTTNCCCCC^^ 

GGNAAAAAA'llllllll'AATANCNTTATTTTTAANANCCCCTAAACCNCTTGGTTTGGGGAAACTTGNG 
TTCCAAACCCCTGGGGGAGNAAATTAAAGAAAATNCC>n^TTAACCTTGTTANNNAAAAAGAAGGGGG 
50 TTTTNCCCCCNAACCCCTGTTGGT^^TCCCGGGNAAAAAAAAANAAAANTGGGAANCCGGG 

CCCCCGGGGCCCCGCCNCCHTAAAAANNNGGNACGGGGG ATTTTCCCCTTTTAA AACCNGGGG 111 ' IT 

NAANCCCTGGGGNCCCCCTGGGNTTTTTTGGGGCCAAAAAAATTNCCCCGGGGGNAAAAAGGCAAAN 

TTTTTTTTTTTTTTGGNAAAACCCTTNAACCCCCCC 

TGGGAGGGGACCCCAAA 

55 
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ANCANANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCGGGCTGCAGGAATTC 

GGCACGAGGGANANNATAATGTGNTTCCTTATTTTTTAGATANGNNCTT^ 

CTTTGAAAAGAATTGACAACCTGCAAGAATGTN^ 

GATTNTCATGTNGGATTTGGGGAACTANTTGCATTANTTCATAGCCATACTTGATGAA 
5 NTGGCTGACNTTGATNCTGAATNAATGGACCTAAATANNTTTGTATTAATGNACTCT^ 
ATTTACCATATTTGTTCTGTTTT^^ 
CTAAACCTTCACACGAGTATAGATTAAATGGC^ 
TATTTTAACCCCAATTGAGACAAATAAAA 

ATCTCACATTAGCCCATCTGAGGGGAAAGACAAAACCCAGCTCATTTCACTGGTGGGAGTATTTCTCA 
10 TTTTACATAAACTCCCATTATACTCTNCATCTCTTACGAACTTACAGAGNTAAAAGAGAC^ 
AACAAAGAACCTGGTTTTTTTCTGGCTCACAGAT^ 
ACCTTTAGCCTTTTCTTTTTT^ 
GGTTAATTTATCCNCTTTTTTAAACTTAATTTTT^ 
ACCTNAATAAAANGGGTTTTAANCTTT^ 

15 

TTGNNCACCGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGG 
AAGAACTCTGATGCAGAGGTTGCACCTTTTCCCAGATGAAGATATACCAGAAGATATTCTTAAG 
TAACAGAAGAGCTTCCTCAACCACGAAAAGTGCCCAGACGTCTAGATGAGTACACACAAGAAGAAAT 
20 AGAGGCTTTCCCAAGAGTTTGGTCTCCACCTGAGGATTATCGGCTC 

AATAACGGTGTGGTGCTTGAAACTCCTTCCTCAGGGCAGGATGAAGCAATAGCTGCCTTCTGGAAGGA 
AGCCTGCTCTGGGGGCTGAAAGTTTGTGGGGAAAGGTCGGGAAGGGGTATCCCTTCATTAGGAAATTG 
Q CAGTAAGATGTCATTTTATAGAATTGTTTTAT^ 

AAAACTGCGCCTTACTTCAAAAAAAAAAAAAAAAAAAAACNNTGGGGGGGGGC 
fg 25 CCCTTATGGGNGGTGNCTTACACNCHNNNNNNNNCNAKN 

NNNNNNNNNNNNN^ 
tit NNNNNNNTNNNNNNNNNN^ 
"?2 NNNNNNNNNNCNNNNNNN^ 
*'Z NNNNNNNTNNNNN 
4=30 NNNNNNNNNNNNNNNNN^ 
NNNN 



-is I 



Ft 



CS 

Ql GCCTATNNGGAGCCGNANCNCAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
□ 35 TCGGCACGAGGATAGTTGAGACTTGTAGACATTTATTT^ 
S AAATGTCTGGTTGACTGTACACCTTGTTTTTC 
TATTGTGAGGTCTCTTGCTTGTAAAGTAAAA 
TTACTATNCACTCNCTCATCNGNCTCCNTTC 
NGCATGTCAGTTNCTGNCCTGTTAATTNATN^ 
40 CGGGTTTNGTTNACAAGGAATCTNGACTGACCAAANGGCNTTATANCTNTGACTCAAATAGCAG 
AGAGGATNCNTTTTTGAGGAANCNCCN^ 

AGGNGGNNATANCAGGGTNGGGTTTCTAATCATGCCTTCTAANAGGTTNCANANCCAAANAATO 
NGATANGGGNGNCAGGACCCTGAAANAAGGAAAANGCTGTACATTCAACCTTATGTTAGGGGTTTCC 
TTNAAAGGNTAGTTTGCTGTNCCTTTTCANCTAGTrmTTTCCCC 
45 AAAGCTTTNTNAGNCCANGGTTCTNGGCTTTTNAAAAAAC 
AACATGGCAAGTAAAAAATAAANCNTTTAAA^ 

ANTNGTTAAAAAAAGTTAATAAGNGGGTTTTCGCAAAATAANGANGAGGGAAAAATTANA 
TAAAANNCCNNAAAAAAAAAAAAAAAAAAANT 

50 

NAAAACTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCG 
GCACGAGGGGAAGACTTACCACGTGGGAGAACAGTGGCAGAAGGAATATCTTGGTGCCATTTGCTCCT 
GCACATGCTTTGGAGGCCAGCGGGGCTGGCGCTGTGACAACTGCCGCAGACCTGGGGCTGAACCCGGT 
AACGAAGGCTCCACTGCCCACTCCTACAACCAGTATTCCCAGAGATACCATCAGAGAACAAACACTAA 
55 TGTCAACTGCCCAATTGAGTGCTTCATGCCTTTGGATGTACAGGCTGACAGAGAAGATTCCCGAGAGT 
AATATTTCCAACCCAGAGAAACAAGCGTGGATCTCTGCCAAGGTCCATCCAAACTGGAGTGGTGTTCG 
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CAGACCCCATGTTAGTGTGTTCCITTC 

CTCACAGCTTCTCCAAGCATCACCCTGGGAGTGTTTTCAGACTTTTCTCATACATGGGAGCAGTAG 
ATCTATTCTTCAAAATATTCCATGCCAATC 

TGGGATCCATAGGGAAGCACATGCCCCAACCAAGATCCAAAATGTCTTGAAATGATATTACCAAAATT 
5 TTAAGTAGGAAAAGNTACCTGAACACTTNTGCTTNCACTTAACTGACTGGGCCCGCAATANTGNANG^ 
AACAGCATGNCCCTTTGNACTGGGGNATTCAAAAAAAAGCCCCAGTACTTCACTTT^ 
TCTAAGTAATTGGCCTAAAAAAAATCNTTTTTCNTAACCCG 
TTTTATTTGGGAAAAAAAAATTGGNNCTC 

NAAACNGGGNCTAAAATAANGGGGGGGGGGAATAATTTTTTTAAACCCGG 

10 

NCNANATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGA 
GAAGGTCTTCCTTGCCCAGAAGATGATGATTGGTCGGTGCAACCGAGCTGGGAAGCCCGTCATCTGTG 
CCACACAGATGCTGGAGAGCATGATCAAGAAGCCTCGCCCTACCCGGGCGGAGGGCAGTGACGTGGC 
15 CAATGCCGTCTTGGATGGAGCCGACTGCATCATGCTGTCCGGAGAGACGGNCAAAGGGGACTACCCCC 
TGGAAGCTGTCCGCATGCAGCACCTGATTGCCCGNGAGGCANANGCTGCCGNCTACCATTTGCAATTG 
NTCGAGGAGCTNCGTCGCCTGNCACCCATTACCANCGACCCCACCGAANCTGCCGCTGTGGGGGCCGT 
GGAGGCGTCCTTNAAGTGCTGCAGTGGGGCCATAATCGTCCTCACCAAGTCTGGCAGGTCTGCACATC 
AGGTGGCCAGATACCGCCCCCGGGCCCCCATCATTGCTGTGACTCGGAATCACCAGACAAGCTCGCCA 
20 GGCCCACCTATACCGCGGCAATCTTCCCTGTGGTGTGTTAAGGGACCCANTGCANGAGGCCTGGGCTG 
AGGACGTGGGATCTTNCGNGGTGANCCNTNNCCA 
ANAAAAGGAGAAAATNGGTCANTTTTTC 

p ANACCCAATGCGGTGTAGTTTCCTTGTGC^ 

NGTTNCCACCCCCTTTTTNCCCAAAAACANTTCCNTTAGGCCCA^ 

m25 TTTGGGGGCTNGAATNGGGGGCANCCTGGTGGGGGTTGGGANCACCCNANGGAAANAANAANGAAA 
TAACCTTCTTGTGGAAANCCN 

^ TTNNAGCCTATANNGAGNTGTATNACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
4-30 GAAACTACACTTGGTTACCAGTTTGGGGTCGAGATGTCCTACGTCCCGGGCCAGCCGGTCACCGCCGT 
id GGTGCAAAGAGTTGAAATTCACAAGCTGCGTCAAGGTGANAACTTAATTNTGGGNTTNA^ 
3 GCGGANTNGACCAGNATCGNTTCCCAAAN 

C3 ANNACGGNNNTCCAAAGGAGGCCNTGCGNAAATNGNTGGGNTGCAAATCGGGGACAAAGATCATGC 
ffl AGGTNAACGGCTGGNACATGACNATGGTCACACATGACCAGGCCNGGAAGCGGCTCACCANGCNCTC 
fl35 NGAGGAGGTGGNGCGTCTNCTGGANACGCGNNNATCTCTGCAAANGGCCGNGCAACAGTCCATGCTG 
jffj TNCTANCANCTGCCAGGGGCCCCGGCTGTGCCTGCCCGCC^TTTGTACAGNGACACCANTTNCACGCT 
J* NTGTCTGCCTCTCATCCTGGCTTCTGCTCATTGNTGGGCCCCCCNCTCAAAAGGGCAACACGGATCCCT 
H GCCCGGTCTGATCCCCTCTNCCCGTACTGCCCAGGTCTTGTGGCACCATNTCTCCCTCTNGGATGCTGA 
AGACTGGCAACAGGGCCTGGACCCGANTCACAATCANNCTGNAGTGACAATTTTGGGCCNCAAAANC 
40 TTGGTTGCTTGGCCAAAATTATTCCCCA 

TAAAAAACCCCNGGGGNTTGGCCCCTTGCCCTTTTTTTTAA^ 
Nl"1441CCril^U4"lTCCCAAGAGGGGGACTTNTNTTCTTGGCAAAAAAAACT 



45 TTNANCAACAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAATTCGGCACGAGGAAATGCTGAGGTGTAGACTGACAGCITrAACACTGCTGAATGCCA 
AGTATTCTTACAAAAAGGGAAGTCAGCCAAAGACTC^ 

GCACCAGTACTACTTTCCAAAATGATCAGCAGGTTAAACATGTTCAGCAAGGTATAGTGTGAATCCAT 

TAACCCTTCGTCGTCCAGGGTCCAGACCAGAACTACTTGTTAGTTTTGAAAATGGTAGCCCAGAATGT 
50 GGTTGTGTGCTTTATGGAAAGTCAGCAGTGGCT 

GGNAAAACACTTCTTCCTTGTNCATATCCCCA 

ACCTNGGGTTNGGTTTGGTTTTNAATAAAGNCNTTNGAA 

TTAAAGNAATCCTAAATCTTTTTAACCTN 

TGGCTTTNANTTTGGTCAAGGGGGGGGTTTC 
55 TTGGTGGGCCAGGGAATCCCCTTTTTTCCCCTTTTT 

ANGGGCCCTGGAAANCCCCTTACCCCGGCTTTGGAAGGGGTTAll"l"l"rriTAAANGGGGGCNCCCCAA 
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AATNCITTGGNCCCCCCCTTTGGTTTTTAAANNNG 

AAAATTTTTTTTTTTTTT^ 

CTNCCCC 

5 

NAAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCGGGCTGCAGGAATTCG 
GCACGAGGGTCTTTAAACCCTGCGTGGCAATCCCTGACGCACCGCCGTGATGCCCAGGGAAGACAGG 
GCGACCTGGAAGTCCAACTACTTCCTTAAGATCATCCAACTTCTGGATGATTATCCAAAATGCTTCATT 
GTGGGAGCAGACAACGTGGGCTCCAAGCAGATGCAGCAGATCCGCATGTCCCTCCGCGGGAAGGCTG 

10 TGGTGCTGATGGGCAAGAACACGATGATGCGCAAGGCCATCCGAGGGCATCTGGAAAACAACCCGGC 
TCTGGAGAAACTGTTGCCTCACATCCGGGGGAATGTGGGCTTCGTGTTCACCAAGGAGGACCTCACTG 
AAATCAGGGACATGCTGCTGGCCAACAAGGTGCCAGTTGCCGCCCGTGCTGGTGCCATANCGCCGTGT 
GAANTCATTGTGCCAGCACANAACACTGGTCTGGGGCCCGAAAAANACCTCCTTNTTCCAGGCTTTAG 
GCATCACCACNAANATNTCCANGGGGCACAATTGAAATCCTGATGATGTGCAGCTGATTAAAACAGG 

15 AGACAAAGTTGGCGCCAGCGAAGCCCCCTTGNTGAACATGCTGAACATO 

GGCATTCANCAGGGGTTNGACAATGGCAGCANTTTACAAACCTTGAAGTGGTT^ 
GG AAA CTTTTGANTTCCCGNTTTCT 
GGGTAACCCAANCCGTTGGGAATTTTGGANCCC 

CTGGGTTTTTGGCTTGGGGGNNAAATTGANTAACNCCNTTTCCNCNTTTO 
20 CCT 



O TNNANAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 

iJ3 GAATTCGGCNCGAGGGANA GAGA GAGA GAGA GAGAGAGA GAGA GAGA GAGA GAGAGANAGAGNGG 

Q325 GNGGNNCNGNCCCNNNCTNCGNTATANAGAGANNCATAANNCCCCCTNGCTACTNTGNTCCATATNT 

Sj AGANNACTGTANGNCCNNGGCACCCGCACACGCATC 

m AACCATNATNGGACCCATTCAGTTCNCTNACTCNTCTCCCTAANAATCTTCTGCTGNCGACCTAGCATG 

Zl NNCCACNANTAGGCCCCTNTNAGCGTACNNAC^ 

TATCGTTGGAACCTTGGGGTTACGNACACGCNTGTAC^ 

CATGCGNGANCTTTNGTTTATCNNACCTTNTTTTGTTTACCT^ 

m CCCTAANCTTCNTTGCGTNAATTATNN^ 

3 TGTTTGGNATNATCCGTAATAAATTACCGGACCGGCCTANTACTNNNGCTCCT^ 

P NACCGGANNNNCTTTTGNCNNT^ 

CP GAAGGAGGAAAANCCCTTNTTCTTTTGNCCTGCACCTTTT^ 

Q35 AAGTNTTTTNNTTTCCAAAACCTTO 

gi TGNTNAGTAAANGNGAAAAANTTTC^ 

Q AAATNNGAAACCCTTTNTTTGNNCNGGGNNCCAAGGGNA^ 

a i 

pa 

40 TTNNNCAANGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAAGTGGATCCCCCGGGCTGCAG 
GNCNNAGTGCGGTGCGCGCCTGCGCTGGCCCTCGCCTCGGAGCAGCCATGATGGAAGGCCTGGACGA 
CGGCCCCGACTTCCTCTCTCAGGAGGACCGCGGACTTAAAGCAATAAATGTAGATCTTCAGAGTGATG 
CTGCTCTGCAGGTGGACATTTCTGATGCTCTGAGTGAGAGAGACAAAGTAAAATTCACTGTTCACACA 
AAGAGTTCATTGCCAAATTTTAAACAGAATGAGTTTTCTGTTGT^ 

45 CTTCACGATTCCTTCATTGAAAATGAAGACTATGCAGGTTACATTATCCCTCCAGCACCACCAAGACCT 
GATTTTGATGCCTCAAGGGAGAAACTACAGAAACTTGGAGAAGGAGAAGGGTCTATGACAAAGGAGG 
AATTCACGAAGATGANNCAGGAATTGCAAGCTCAGTACTTTGGCAATATTCAAGANGACGGTTGCAAT 
GCATGAAGTGTTTCTGTGTTTTAGNGGC^ 
TTCCTGGAATATAATCAAGATTTGAGTGNGCGAAGGAAA 

50 GGCCCGGGCCCCCAATTNNCCCTTTT^^ 
NNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNN^^ 
NNNN1STNNNNNW 
NNNNKNNNNNN 

55 
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NNGGSTGNNCNNCCNTNCTCNNNNNNNN^ 
TTNATNANCNTCNCTNCNNGGGGNNNNNNGTANNGTCTO 

CNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGNTNCCAGGGAANCNCNGGTTATTT 
GNNTGTAAGNTCACCNNTGGGGANCAAGCTNANNTGGTGNNGANGGNCTGGTGCCTGGANCAAGTGN 
5 TTNTTNTTCCACNTNNTTNCNTATAANCNTTTATO 

TGCATGCTGCTTGAGGATNAGTAGNATGTATGNAAATTNCAATNCTCTGTGACCACCCCTTGGTTCATC 
AACCATCAAGACAGGCCGAGATTCNTAGACCTAATGCATTGANNTGNGNCGTGTNGATGCATANTGC 
GACCTCCAGTGACACTTGNGCCTATTGACGACANTGTGNGCCTGAAANCAGAGTAACTNAAGGCTGG 
AGCNGGTCAGTGAGAGACATCCAAGTGCCCTNGGTGNANTAACCTTCGGGTAGNTGACNAANTCCGA 

10 TCCTNCCACCNTACTANAGGGNCAAGTCCTTTNGNNGATTTTGGAATGAATGCNTGG 

GGCNATTGNNGGANTGAGGGANGNCAATGNNTTGANNGGGGTGNAAANNNAAACCCGAAN 
CACNAGCCTAGAGGGGGGNNCNNNAATNTTTTNGGGGGNAAACTTCA^ 
CCCTGNAAANTTNNNGCTNCAAAAATTCTNTTANCAANTTN^ 
CNNGNTTTTNNATNAAAANAANAANTTCGGGNNTGN 

1 5 GCCCANACCNNNGCTGGGATTNNTTTNN^ 

CGGCTTNNTTTTGCTATTNNNGANANTACTGNGGNAGNCTACAAN 
AGGGNCTCCCTTTTTNNTCCANTTN^ 

TNGNGCGCGCATTTTCCCTTTTTNGNCNGGANAGGATTCTTTATCCCNCACT 
AAACNCCTCNNATTTTTTTGCACATTTC^^ 
20 GNCGNTGCCNAAAGTNNTCACACAN 

NNCTTACCTATNAATNGGCGCTNNTNNTTTN^ 
GNTGNCTATNTCC 

JKS5. 

m 25 CNCNATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGAAT 
Cl TTCGGCACGAGGCGACCAGTGACTAGACTGAAAGAAACTCATCCTTTGGGAGTCATGGCAGCTGATGA 
AGATAACAAAGAACAAGTTCTTAAGGAATGTGAGCAAGCTGAAGA^ 

CAGAAATTAATTAGTGAAATTACAAAGGAAAATATTCAGTTAAAGGAGGAGATCAAAAAACTTGAAG 
^ CTGAGTTACAGGAGACCACCAGGACCTCCCAGATTAATGAGGATATTCCTGAAACAAAGATAAAGTTC 
^ 30 ACATCTGTGGAGAATCCTGAGAGTGACAGCGAGTTTTTAGATATCTCCTATTCATGTCAAGTGAGCTCA 
' y AAAGTCCCTTATGAGCTGCAAAAAGGACAAGCACTTATTACCTTTGAAAAAGAAGAAGTTGCCCA^ 
s ATGTGATCAGAATGGAATACCATCATGTGCAGGTACAGAATGAAAATGTGATGCTCACGGCCAACCCA 
O GTTTCGTTAAATTCAGGAGTCAAATTCCAGGTTCA 

C|l CGACATTCCTGATGAACTGCTNNAAAGTCAGATGAGAGACAAGCTANAATTGAGTTTCTT^ 
O 35 CCCAACGGAGGCGGANAAGTGGAGTACCGTGGAGTTTAACAAGCAGACCCNGAGCCGCCCTTTTTCCC 
ff| TTTTNGGGAAAGGGGAATTTCTTGNNAAGAATTTTTGAAA 
n TCAAAACCTGGCCATAAAGGTTCCNGGTTTNTCCCT 
^ GGGTTTTTTC^GGAGTTTTNTAAAAAGGCCA 
" CCNCCNGGTTNAAAAAAATTTTTAAANGGGTTT^ 
40 



CAANANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTCC 
AGCAAAGAAGATAAAGCCTCAGACCCCCAACACATTTCCTAAAAGGAAGAAGGGAGAACGAAGGGC 

45 ATCCTCCCCATTCCGAAGGATCAGGGAAGAGGAGATCGAGGTGGATGCTCGAGTGGCAGACAATTCCT 
TTGATGCCAAGCGGGGTGCAGCTGGAGACTGGGGGGAGCGAGCCAATCAGGTTCTGAAGTTCACCAA 
AGGCAAATCCTTCCGGCATGANAAAACCAAGAAGAAGCGGGGCAGCTACCGGGGAGGCTCCATCTNT 
GTCCAAGTCAACTCTGTTAAGTTTGACAGCGAGTGACCATGGGCCGTCTATGGCACAGCAAGGGTGTG 
CCCACTCAACGTCCTCAGTGGACCTGGGAATCCTAGGCTCTATCAGGGGAGGGTCTTGGTGAAGAGAG 

50 CAGTTTANAATAGGTCTGAAGACTGCACTGTAAC 
TACAGATTTGTTTTTTGAGTGTTC 

GTCATTCCCCTCCATGTTCTGTGAAAGTCTTCATACTGAGAAATTTGGATATTTTCCTATT^ 
CTTATTGAAAAAAAAAAAAAAAAAAACCNTCGGGGGGGGGGCCCCGGGN^ 
TNNGGNNGGGGGNNNTTAANNNNNNN^ 
55 NNNNNNTNNNNNNN 

NNNNNNNNNNNNNNNNNNNNN^ 



78 




TTTGNAGGNCCNCNrAGNGGANGTTCGTC 
CCNCGGNCTTGGAANGTAAACTTACACCCNGTCTCCT^^ 
5 NANNGGGGGCNTNTNATTNNTNNTNNTTCTANANATANCCTCG 
CANNATNTNACNGGNCGGAAAGTANACTTNTATATNCOT 
NGTTAT>WTGTGTTNCTATNTNAAATTCATTANGCANNNANTCA 

ANCANTNAGTACCNCTGCGGGCTNCTNTTAANACTCGACCACGNGNGNAATNC^GNANAGTGNAGNN 

TCNTNTTGCTNAGAAAATTTTGCGTG^ 
10 AGAGCTGAAATCGGTTTGCNNGACANTAGACTCANTGTG 

NAANNNCGAGATTTNACACATNGGCTGCTTCGGNNAGGTAGGGTTGTNTTG 

NGAACNACAGGGCNNATTANGCNTTGGCNNTNAAOT 

NTNTAAANTANNTATNNTNGAANGTTGNNTCNCCTNGATTCGNTTO 

TNACAAGNNNNCNCTACCNTNNTTTTAAACNTNTTTGTGATO 
1 5 TTTTTNCTTTATTTNGTTN 

GTTNANNTNGGTTTN^ 

AGTNNANNATNTACACNNATCCTTCTTTCCTCCTCNTTTGGGAAT^ 
AACANTNNGNNTTTTTGGTNAGNNCCCGNNGTTN^ 
GNTNNNNTANGAGGTANTGACAATAANNTAATTTGTNTCAOSrAT^^ 
20 NNTTTNTNNTNGGNNTTTNTTNTGNGTNTCCG 

ATTCNNTCTGNTGNTANTATNANNNGGGNTTATGGGNCTCCCTTGGNGCNNANTGGGTAT^ 
AANNNTTGCCNGNTGNTGGGNATNTGTGTGCCG 

0 NTNGCCTACNAAGGGTGTNACNTTGNGNTATTNnSfANTTGTGANTCTTATATGNTN^ 

03 25 

Nl TTTGNAGGNCONfCNTAGNGGANGTTCGTCATTACA 

m CCNCGGNCTTGGAANGTAAACTTACACCCNGTCTCCTT^ 

U NANNGGGGGCNTNTNATTNNTNNTNNTTCTANANATANCCTCGAA 

r p CANNATNTNAOSfGGNCGGAAAGTANACTTO^ 

rn 30 NGTTATNNTGTGTTNCTATNTNAAATTCATTANGCANNNANTCAN^ 

w ANCANTNAGTACOSfCTGCGGGCTNCTNTTAANACTCGACCACGNGNGNAATNCNGNANAGT^ 
L TCNTNTTGCTNAGAAAATTTTGCGTGN^ 

W AGAGCTGAAATCGGTTTGCNNGACANTAGACTCANTGTGTTNACTNNNNT^ 

CP NAANNNCGAGATTTNACACATNGGCTGCTTCGGNNAGGTAGGGTTGTNT^ 

Q 35 NGAACNACAGGGCNNATTANGCNTTGGCNNTNAANTGNCCNTNNNAGACCNT^^ 

01 NTNTAAANTANNTATNNTNGAANGTTGN^ 

O TNACAAGNNNNCNCTACCNTNNTTTTAAACNTO 
ll TTTTTNCTTTATTTNGTTNGNNNN^ 

GTTNANNTNGGTTTNNNNGTTCGTGATCNTO^ 
40 AGTNNANNATNTACACNNATCCTTC^ 

AACANTNNGNNTTTTTGGTNAGNNGCCGNNGTTN^ 

GNTNNNNTANGAGGTANTGACAATAANNTAATTTGTNTCACNATTGGGAN 
NNTTTNTNNTNGGNNTTTNTTNTGNGTO 

ATTCNNTCTGNTGNTANTATNANNNGGGNTTATGGGNCTCCCTTGGNGCNNANTGGGTATANTCNGNA 
45 AANNNTTGCCNGNTGNTGGGNATNTGTGTGCCGCCTAAGNGNCNTTTTNTACGACTN 
NTNGCCTACNAAGGGTGTNACNTTGNGNTATTNNANTTGTGANTCTTATATGNTNANC 



TTNAAAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
50 AATTCGGCACGAGGTCCTNGTCGTNGCTGAACTTTCCGGAACCGCAGCTGCAGCCGCAATGGCCCCAC 
CCTGGGTGCCTGCCGTGGGCTTCACGCTGTTGCCCAGTCTGGGGGGCTTCCTGGGNGCCCAGAACACC 
CGAGGANANGGTTTCCANATGGTACGCCAGCCTGCAGAAGCCCCCGTGGCACCCGCCCCGCTGGATTC 
TGGCTCCCATCTGGGGCACACTCTACTCGGCCATGGGGTATGGTTCCTACATGATCNNNAAAGAGCNG 
NNGGGNTNTTTAANGGAAGCGNTGNTTNC 
55 ATGGCCTCCCCTNTTCTTCGGCACTCGACAAATGGGCTTGGGCCTTGGTGGATCTCCTGCTGACTGGCG 
GCATGGAAGCAGCCACGGCCAATGGCCTGGCACCANGTGAGCCCGNCGGNTGCNTGCCTGCTGNACC 
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NGNACCTGGCCTGGCTGNCCTTTGCGGCCATGCTCAACTACCGAATGGGGNAAGACAACC 

AGGAATGGCCGGCGGNTTTTCGGAATGAAGAACCCCTTNCCCTTCCANGAATTGCAACCCGTTGNGGG 

TCAAGGCACTTGTTGGGGGGGGGGNCCCCAAGGCTTTC^ 

NTTAANCCCAGGGGGNGAACCANCAATTTCCAAAAGGGGCTTCCTTNTGAACTTGAACCCCCCAA 
5 CAAAAAAAAAGGGNNCTTGGGCCCTTTAAN 
ATTTTNTTTAACCCAAAANAAAAGTGTTTTTA^ 
GGGGGCCCCGGGNNCNCAAATTTTTCCT 

10 AAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCGGGCTGCAGGNANGA 
NNAACNNNGCCCTGCCCAAGAAACAAANGCANAATCGTCCCA 

TGGCAATAAAATCAGGTACAACTCCAAGAGAAGACATTGGAGAAGAACCAAGCTGGGTCTATAAGAA 
GCATGCTGGGTCTATGAGAAGTGGTCTTAACATGTAGACCACTTTTTTAAGCAGCCAGATCACANTGA 
AACATCACTACTGTAATGCTCGGCCCATGATGTTATTTCCTCCTNTCAGGCTGAGACCCAGCATTAATA 
1 5 TAAACGGTNGCAAAAAAAAAAAAAAAACTNNGGGGGGG^^ 

NGTTGAANNCANTTGCNAAAGAAGCCTCNATAANNTCCTTNAAGANTACCNGGNGTCCNTC^ 

GAACTTGGAGAACAAANANCNCAANGGGNNNTAGCNTTTTTGAACNGGGCT^ 

CNCNTTCTTTGGTAATTTTAA 

GTTGGGNTGGNNNTGNNTGGACTTANCGGGGAAGGGA 
20 TTTAAGGGTTGGTTTCAAAAANAGGGAAAAAANGNGTTAN^ 

AAAAANCNCCCTTNNCNNNCNTA^ 

AAGGNTTTTAAACNTTTTTGGNCCCT^ 
O TNGNTTNAANTTNNGGACCNNGNGGGCTTTGGTTT^ 
S NTTTAAAAATTAAACCCGGGTTTNAAANCCTTTTTTGGGAAAAAAAAA 
0325 



TNNNNAACAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAATTCGGCACGAGGGGAGAATTCAAGTGTGATCCTCATGAGGCCACATGCTATGACGATGGGAAGA 
^ CTTACCACGTGGGAGAACAGTGGCAGAAGGAATATCTTGGTGCCATTTGCTCCTGCACATGCTTTGGA 
7^30 GGCCAGCGGGGCTGGCGCTGTGACAACTGCCGCAGACCTGGGGCTGAACCCGGTAACGAAGGCTCCA 
^ CTGCCCACTCCTACAACCAGTATTCCCAGAGATACCATCAGAGAACAAACACTAATGTCAACTGCCCA 
* ATTGAGTGCTTCATGCCTTTGGATGTACAGGCTGACAGAGAAGATTCCCGAGAGTAATATTTCCAACC 
P CAGAGAAACAAGCGTGGATCTCTGCCAAGGTCCATCCAAACTGGAGTGGTGTTCGCAGACCCCATGTT 

01 AGTGTGTTCCTTTCTTAAGCCCTTTGCTCTGGAGTAACTTCTCCAGCTTCAG 

£3 35 CAAGCATCACCCTGGGAGTGTTTTCAGACTTTTCTCATACATGGGAGCAGTAGGTTATCTATTC^ 
fft AATATTCCATGCCAATCAGTAATTTTAAAATGAAGTGATTCTAACTTGNGAT^ 
H GGGAAAGCACATGCNCCAACCAAGATACAAAATGTCTTGGAAATGATATT^ 

2 GAAAGTTACCCTGGAACACNTTNTGNNTTTC^ 
CCAGCATGGCCCTTTTGGACCTGGGGGAATTCAAAAAACAAGCC 

40 AAGGAAATCTAAGGAATTGGCCTAAAAAAAAAATTTTTTTTNNTT 
TTNCCCAANNTTTTTN 

TTNAACAANNCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGT 
45 TTGATCCCTGGGTCGGNAAGGTCCCCTGGAGAAGGAAATGGCAACCCACTCCAGTATTCATGCCTGGA 
AAATCCCATGGACCGAGGAGCCTGGTGGGCTACAGTCCATGGGATCACAAAGAGTCGGACATGACTG 
AGCGACTTCATTTCATTCATTCAAGCCGACCTTTGT^ 
CTTGGTGGTAACAGCATTAGATTTTGGGATATC 

CATTAACAAAACGGATTCTTTAAAAGGAAAGAAATTAAGTCTACCTAATTCTGCT^ 
50 CCCTGTGTCAACCGTACTTTTATAACTATGGTAATGAAGTCAATAGATAGCAAACTAATTATTCCTTCC 
CCCTTGTAAAATTGAGAAAACTTGCTAACAAGGAACTC 
TAGTTTTTGCCATGACTATAATGAATATAGTCATGT^ 

AAGAATTCTCAGATCCCACAGTATAAANGGTGGAAAATTATGGTACCTTTTATGCTTGANAAAA 
ANTNGGGGGGTTAAACCCATTTNAAAGNNN^ 
55 TTTGGAGTTATATATAGGAACCGGCAAGTTTTTGGAGTTGAATCCTTT^ 
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AAAAACCTTNGTTTTGNNAAAANNNGGNCCCCCCANTTT^ 
CCTTTTNAAAACCAGNNNNCCCCA 



5 NCAAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCG 
ACAGATAGCCGACTTCTGTGCTGTGCCAGCCGCATCCCTGAGACAAGATGGTGAAGGTCGGAGTGAAC 
GGATTCGGCCGCATCGGGCGCCTGGTCACCAGGGCTGCTTTTAATTCTGGCAAAGTGGACATCGTCGC 
CATCAATGACCCCTTCATTGACCTTCACTACATGGTCTACATGTTCCAGTATGATTCCACCCACGGCAA 
GTTCAACGGCACAGTCAAGGCAGAGAACGGGAAGCTCGTCATCAATGGAAAGGCCATCACCATCTTC 

10 CAGGAGCGAGATCCTGCCAACATCAAGTGGGGTGATGCTGGTGCTGAGTATGTGGTGGAGTCCACTGG 
GGTCTTCACTACCATGGAGAAGGCTGGGGCTCACTTGAAGGGTGGCGCCAAGAGGGTCATCATCTCTG 
CACCTTCTGCCGATGCCCCCATGTTTGTGATGGGCCGTGAACCACGAGAAGTATAACAACACCCTCAA 
GATTGTCAGCAATGCCTCCTGCACCACCAACTGCTTGGCCCCCCTGGCCAAGGTCATCCATGACCACTT 
TGGCATCGTGGAGGGACTTATGACCACTGTCCACGCCATCACTGCCACCCAGAAGACTGTGGATGGCC 

15 CCTTCCGGGAAGCTGTGGCGTGACGGCCGANGGGCTGCCCANAATATCATCCCTGCTTTCTACTGGCG 
CTTGCCCAAGGCCGTGGGGCAAGGTCATNCCTGAGCTCAACGGGAAGCTTACCTGGCATGGGCNTTCC 
GGGTCCCACTCCCNACGTGTTTGTTGNGGATCTGACCTTGCCGCCTGGGANAAACCTTGCCAGTNTGAT 
GANANCAAAAAAGGNGGNGAAAACAGGCGTCAAAGGGCCCTTTCAAGGGCATTNTAGGCTTCNCTGG 
AGGANCAGGTTGTTTCTTGNAAATTNAA^GNGACAC^TCCTTT 

20 

ANCAANNNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGC 
Q AAACTCCACCTGGACTACATCGGGCCTTGCAAATACATCCCCCCCTGCCTGGACTCCGAGCTGACTGA 
=J3 ATTCCCCTTGCGCATGCGGGACTGGCTTAAGAACGTCCTGGTCACGCTGTACGAGAGGGACGAGGACA 
ffl25 ACAACCTCCTGACCGAGAAGCAGAAGCTGCGAGTGAAAAAGATCCACGAGAATGAGAAGCGCCTGGA 
\j GGCTGGCGACCATCCTGTGGAACTGCTGGCCCGGGACTTCGAGAAGAACTACAACATGTACATCTTCC 
m CTGTGCACTGGCAGTTCGGGCAGCTGGATCAGCACCCCATTGACGGGTACCTGTCTCACACCGAGCTG 
ZL GCCCCACTGCGCGCCCCCCTTATCCCCATGGAACACTGCACCACCCGCTTTTTCGAGACCTGTGACCTG 
\Z GACAACGACAAGTACATCGCCCTGGACGAAGTGGGCCGGCTGCTTCGGCATCAAGGAGAAGGACATC 
30 r GACAAGGACCTCGTGATCTAAAAGCCATGCCTCCTCCTGCAGAACCAGATTCTCTCTCTTTGACTTTCC 
^ CCTTCTGTTTTTCCCAATGTTTAAAATGGTTGGATGGGTTGTTGGTCTTGCCTG 
s _ TATAGACTTAAACGAATACC^TTAACCGGGGCTNAACACAGAACTTTTTAANCCA 
Q NTTAAGTGNNAACTNAACTTTTTNCGGGCTTTTTG 
fll GCCGGGGNGCCCCTTCCNCCCTTTGGNTTTO 
035 TNNNGNTTTNNCCNTC^ 
ff\ ACTAATTTTNCCCCANNNCCNAAANTTC^ 

o 



40 TTCGNCACGAGGNTGNAATGTNCTT^C^GACTGNNNGNCNCNC^CANGATANNNANGGNAGAAGCN 
NACCTNGTGGNGCTTTGGGCCC^CTGGGGACAANNTCTAGCCCATNCNTCACTCTATTG>nSfACTC^ 
NCAGGGCCTGGAANCCCnTGNTCCTATNTTCTNCTNGNGCTAGGGGCCTGNGCTTNNCNANNCCGNCN 
GGAAAANGGANNGATNNACCCAGGGNGANWCNGGAAATCAAANCTNANTGGAAAANCNTNGCCCN 
NNNCCCAGGNGNGNAATTNNGCCTGNANACTGGNNGACCATGATGACNNTGAGGNTGTGGTNGNNAG 

45 CCA(^AGGGCCTTCAWAGNATGNAGNNGNGTTGGT^ 

AAATATGTNNATTGNTGCCGTNCCCCCCNCCCTTNNNNTNGGTNNATANANN>^ 
CNACCNTNCACANAGAGATTAACNNAAGNCTTANTGTCCCNANAAAANTGNTTAAANCNCCCNGGAG 
CAAGGGTNCNTNCNNATNGACNATTTTTTCCC^ATTTNGGNAANGGTTCTTATANA 
CCTTCCTTTTCATCTTNGNCATNCCAGATANTACNTGGTGN^ 

50 NNTTTNGCANACCANGATCNGThWNGNANThWTC^ 
TNCTNGCNNAANATOWNTNTN^ 
TTGGGCNATGTGTTTCTTNCCTGNCGACCNTNCAAC^ 
ACATCCNNCANNTNTNTTAATANNATNCNNTGTC^ 
CNNTCAATTCNTNCNTCCG 

55 
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TTNAGNCCTANNNTGNNTCNNTNTNNAAANGNANNACNCTO 

AGGCAANCNGACACNAGGNNNTTCTGGGNCANTAGCAAAAGTATCCCTNTTTAGGGGNATO 
GTNNGANTNGAANNGGTTNAAAACGATNNGAACGNCT^ 
GAAAANNGACANANCCTANCTNTTTTGN^ 
5 NTTNANNTNCNCNCNAGGGNATNGN^ 

ANCNGNGNGANNGCGTCNATCCTATTTTTTGTC^ 
NATGAANGGCCTCATTNATANNTNGGN^^ 
NTNGCCCATNNTTGNNAAGNGTNTGCT 
GAGNGTCCCCCCTTANTTNTNTNGTGTC 
10 TCATNNNTTAGNNN^ 

NTNCTCANNATTNTTTCCAACAATTCCNCTTTT^ 
GTAGTCGNNGATTSnNfNATTATTN^ 

AANCNNTCNTTCATTTGACTCGCCTNNATNTNNTNTAGCCTTACTTANGAAC 
TNTATTCTCNTNTTTTNCGNCNATGGCTGCTCNAAANACCNTNTCTTTCTC 
1 5 NCANATTTNTATTAGGTNNNTTACNCCTNGTNNC^ 
GGATCGACNCTCGCTTTNNNNTGNCAAATCCCNC 
NGTTNATNNNTATTNAGANNTC^ 

20 TTNAGNCCTANNNTGNNTCNNTO 

AGGCAANCNGACACNAGGNNNITCTGGGNCANTAGCAAAAGTATC^ 
GT>nSfGANTNGAA>OSFGGTTNAAAACGATNNGAAC 
GAAAANNGACANANCCTANCTNTTTTGNNTNGCTTAANCNACNTN^ 
NTTNANNTNCNCNCNAGGGNATNGN^ 
=S 25 ANCNGNGNGANNGCGTCNATCCTATTTTTTC 
11 NATGAANGGCCTCATTNATANNTNGGNANTCACAACAGGGGTANNTTTTNTO 
NTNGCCCATNNTTGNNAAGNGTNTGCTC 
GAGNGTCCCCCCTTANTTNTNTNGTGTCNGGNNCTOT^ 
^ TCATNNNTTAGNNNNCNANATTGNCATATNNTNNCT^ 
=P30 NTNCTCANNATTNTTTCCAACAATTCCNCTTTTTNTC 
W GTAGTCGNNGATNNNATTATTNCCG 

» AANCNNTCNTTCATTTGACTCGCCTNNATNTNNTNTAGCCTT 

f3 TNTATTCTCNTNTTT^ 

01 NCANATTTNTATTAGGTNNNTTAC^ 

Pj35 GG ATCG ACNCTCGCTTTNNNNTGNC AAATCCCN CTANTTTNNNCCC ANATCCNCGCN CTNNNNC ANAN 
J NGTTNATNNNTATTNAGANNTCCOSfNNAC 

^ TNNNNAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
40 AATTCGGCACGAGGCCCCTCCCCCCGAGCGCCGCTCTGGCCGCACTGCGCTCGCCCTGAGCTCCGGGC 
TCCTGCTAAGCCAGCGCCGCTGTCGCCTCCCTCCAGTCGCCATCATGATCATCTACCGGGACCTCATTA 
GCCATGACGAGATGTTCTCCGACATCTACAAGATCCGGGAGGTCGCGGACGGGCTGTGTCTGGAGGTG 
GAGGGGAAGATGGTCAGTAGGACAGAGGGTAACATCGATGACTCGCTCATTGGTGGAAATGCCTCCG 
CTGAAGGCCCCGAGGGCGAAGGTACCGAAAGCACAGTAATCACTGGGTGTCGATATTGTCATGAACC 
45 ATCACTTTGCAGGAAACCAGCTTTCACAAAAGAAGCCTACAAGAAGTACATCAAAGATTACATGAAGT 
CAATCAAAGGGAACTTTGAAGAACAGAGACCAGAAAGAGTAAA 
ACAAAATCAAGCCCATCCTTGTTAATTTCAAAAACTATC 
GATGGCATGGTTGCTCTGCTGGACTACCGNGAGGATGGNGTAACCCCATAT^ 
ATGGGTTAAAAAATGGGAAAAATGTTAACCAAAGT^^ 
50 CGGCATAAACTGGCTNGGCTACTGGGTTTTCATTCCCCCCCACCACCAGGACTTTAAACAGA 
ACTGGATGTCATTCTCGAGCTTTTTANTTTGGTTTGAACCGTTGANTT 
GTTTTTTGANAAAAACGGGTCATGGGAGGGTGGCTTAAAAAANAA^ 
AAAAAAAAAAAAAAA 

55 
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AANAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATNCCCGGGCTGCAGGNANGA 
TCNANCmrGTCCTGCCCAANAAACAAANGCNTAATCGGCCCATNGGTTAATGGATTCG^ 
CTGCCAGNTATAATCAGGTACAACTNCANGAGAAGACATTGGATAAAGAACCAAGCTGNNCTATNAT 
AAGCANGCTGGGTCTATGANANGTGGCCTTAACATGNAGACCACTTTTTTTAAGCAN^ 
5 TGAAAACNTCACTTACTGNNNTGCNTCGGCCCATG 

CCAATAAATNTAAANCCNNGGCAAAAAAAAAAAAAAAAANTCCNNGGGGGNCCCCT^ 
NTCCCTTAAAGTAAAATTGTTTANANAGAN^ 
CATNCANGNNTNNCCCCCNTTGGNGGNNTTTTTNC^ 
CGNANTTNCTNTNNCNTATNCCANTTNNTTNTCCNTN 
10 TANAAANNCACACTNNGNNANCANTTT^ 
TTAACGNCAATATTNNNNTTN^ 

TNCCNNCNGAGANNNACTATTNTlSnSfNTCTCAANTCN^ 
TTTTNNTTCNGANGGANNCTTNNCNNCTCCTNNAT^ 
TCGCTNNCANACNNNCNNAGAGACTA 
15 TTTCTNTTNCACTTCATTANTTNGTTC 

GNCTGNTTTNTCTACGNTNG AACNTCTCCNN CNTCCCNCG 



TTGNANACAATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
20 GAATTCGATATCAAGCTTNTCNNTACCGTNGACCT^ 

GNGNNNCGGANTACAGTGGGAACGGCGTCACAATGATGACTGGACGGCAGGGCCGAGCTACCTTCCA 
GTTCCTGCCTGATGAGGCCCGGAGCCTGCCGCCGCCGAAACTGACGGACCCGCGGCTGGCCTTCGTAG 
GCTTCTTGGGCTACTGCTCCGGCCTGATTGATAACGCGATCCGGCGGAGGCCGGTGCTGTTGGCCGGTT 

*5 TGCATCGCCAGCTTCTATATATTACTTCCTTTGTTTTTTGTTGGATAT^ 

25 TATATGTATGCTTGTGAGGGACCACGATATGTTCTCATATATAAAGTCACCATNCAGAGGATTTTCCCT 

Zi GAAAAAAGATAAGAAAAACTTACGGGGAAGNTTTTTGAAGAAATTCCATCCAGGGG 

J! TTNCAAAATGGTTTTGCCTCCCGGTTTAATTGATACAAGTTAAT^ 

gi TTTCTTATGAACATCTTNAAAGTTTT^ 

AAATTGGTCNATTNTAAAAAAAAAAAAAAA^ 

£ 30 CNNTNTTTTTCCTNTTNT^ 

Id TTNCTNTTTCTTNCNANCCNCNATNCNTCTTTGCTNTNTN 
b " TTNTCNNTTNTACCNTNNNNATTN^ 
Q TNATTCTNTCACTTTCTCCTTCTATCTO 
m NTTNTCNATTNCTTNCCT 

g 35 

53 TTGAGNCCATANGGAGNTGCANNNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
1"= GCTGNTGNGGNATNTGGAACANNTCGNTGTACTGAGGCNGCGGNCGCTGANGCCTCANGGAGGGCCT 

40 GAAGGGACCCCGGCAGCGCCCCCCGGAGTGATCCAGACACTTCCAANAAGGGGCCGNCGCCACCTGT 
GTATATNACCTCCTGGTACCACTGCTACACTTANCANCTTTTTTACITITGAGGCrn^ 
AAGCTGCCTGNNAATTGTCCTTTNGGGGCTGACGTCACNTGTANGGGCCNTGTGAGTGGGCCNNGGGG 
ACTGCAAGGCANGGCCCCCCTTNTGNTGm^GNGGGCTCTGCTTGCrCATCCAGGCCTCTCCTGGGGG 
CCACCCAGNGCCGCCCANTCCAACTGCACCCACGCGCCCGTCCCCATGAGCGACACACACGGCTCAGC 

45 CTTTTTTTAATAC^TGATCCTTT>WCGGCCACCTCGCTNTGGAGCCGNGTCTACCAGCAGNCTTATGCC 
TTNAACNCGCACCTTTCNTTTNTAACGCTTTAANNTTAATTGTGATTNCCATC1TGGAAAAGTCCTTCA 
ATAAAAGAN>WGAAAAACCCAAAAAANAANAAAAAAAAATTTTGGNGGGGGGGGNACCCGATCCCC 
CWTTTGGCCCNTNAANGGGGGATNTCTTTNTANAA^ 
AAAACTTTTAAATNNGGNNGGNANTTNNNTANAAAATA^ 

50 AATTGGGAANAAATTGGGCAANACNCTTTT>n^GNCNTTNGNCCCTTCGGAAANC^GAANTGNNACNN 
AATTTTAANNNTTNTTTANCGGNNN' "i'l NNTNNG ANG G AACCTNTG AANNCTTNTTNTTTATGGTTA 
TNTTTNCAAGNGNTNNTAGTTTTNTNGGNTAAAAAATN 



55 GCCTATCTGGAGCTNCACCGCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
CGGCACGAGGCTTGGTGATAAGGCTCCACCAAAGCCTGTACCCAAGACTATTGACAACCAGCGAGTAT 
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ATGATGAAACCATAGTAGATCCTAATGATGAAGAGGTTGCTTATGATGAAGCTACAGATGAATTTGCT 
TCTTAGTTCAACAGACAGACTTCTCCCAAGATTCTCATCACTACATCAGATAGACCTCATGGGAGAAC 
AGTACGACTCTGTGAACAGCTCTCTACAGTTATACCAAATTCGCATGTTTATTACAGAAGAGGACT 
CTCTGAAAAAAATTATTCCACAGTGCATCTC 
5 GTAAAATACCAAATGGATTAATTCTGAGTCACCTGCCCAA 

AGTGTTCGTTTGCGTAAAGAAATTAAGAAGAGGCAAAGACCCAACAGAACACATACCAGAAA 
TTGAACAATTTTACAACACGACTGGGTCATTCTATTGGACGTATGTTTGCATCTC^ 
CTCAGTTTATTGGAAGGCAGGTTGCCACATTCCACAATCAACGGGATTATATCTTCTTCAG 
GATACATATTCAAGAGCGAAAAGAAAGTGGGAATTCAGGAACTTGGACCACGTTTTACC 
10 AGATCTCTTCAGAAANGGAACCTTTGATTCTAAATATGGGAGAATATGAATGGGTCCATAAGCCCCCG 
GGGAAATGGGATCCAGTAGAAGAAAAATTCATTTTATNAANGGACTGGAGAAGGATGGTAT^ 
GGGCTGGAACCAGGCCTGGAGTTTTTGAAAACAAG 
TTAAACCGGCTTTTCTTTTCTGGACCAAAGGNGCAAGGGGCCTTGAA 

15 

NNCNATCTGGAGCTCCACCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
CGGCACGAGGATGGCACGTCCCCAGTGTGGGGATGTGCCGTGCTTCCTGAATTAGTGTATTGTAGGAG 
TTGCTGCCCCATTCTGCTCTTCAT^ 

AAAACAGCAGGGCTGGTATTTGCTGCTGCTTTCCCAGGGCAGGGTCCCTTCTTTT 
20 ACTTGCAAGACACAGCCCTGTTATCTAACGGGTGGCAGGCATGTGTGTCTGCACTCGCTCTTTGCCACT 
ATTTTGCCCTGCTCCATGCCANAGAGCCCTGTCCCTGCCAGGCCCTGCCTTCCCAGCCCCAACTTGGGA 
CCAAAGTGCAAGACGGGATCACAGGTTGGGGTGTCCAAGTGACCCCTTTCTATAAGTGCTTCCGTGGG 
r* CCAAGTCGACACCAGCCCCCTANCGGNGTGGGATGGNCGGNGCTTAAAGAGGAAGGGGACCAGTGTA 
g GCAACCTTGCCAGGGACCCCACCCCCTCCCTTACATCCGGACCCTGTGCAGTGGGCCGTGGCGATTCTC 
1^25 CAAAAGGGGCCAAAAGCCTGGGCTTGCTCNGTATTCTCTGCTCCCTTGCTCTTATCNGGTOSfCCATGCA 
^ CACTTCTAAGANTGCCAAATTGCTTTTGAACTTTAAAAACTGGTCAN]^ 

J? ANTTTTAAAAAAANGTTCTNAATNGGGAAAAAATTNGNGGGGAAAAACNNTNGGNTAAANGGCNCCG 
Q 1 GGNTCCTTTGGCTTNTCGGGGGAAAAANACANGNGCCTT^ 
M* TTTTCNGNANGGTNCCTAAAACCCTGTCC^ 

«P 30 GGGGTTCTCNNTAACCNTNTNTGGGCCCGNGGGTGlU4"l"l"riNTCGGANAATNTCTGNNNC 

w 

Q GCCCTATNTGGAGCTNCATNNOSFGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
?p TCGGCACGAGGGGCAGAAGGTTCGCGAGGAGGTGGTTACCGTGGGCAATTCTGTTGACCAGGGCCTG 
^35 AGTCAGCCCACAGATGACTCCTGCTTCGACCCCTACACGGTCTCCCATTATGCCATTGGAGAGGAGTG 
jbf GGAGCGATTGTCTGATTCTGGCTTTAAACTCTCGTC 

S| ATGCGATTCATCTAAATGGTGCCATGACAATGGAGTGAACTACAAGATTGGAGAGAAGTGGGATCGTC 
^ AGGGAGAGAATGGCCAGATGATGANCTGCACGTGTCTTGGAAATGGAAAAGGAGAATTCAAGTGTGA 

TCCTNATGAGGCCACGTGCTATGACNATGGGAAGACTTACCACGTGGGAGAACAGTGGCAGAAGGAA 
40 TATCTTGGTGCCATTTGCTCCTGCACATGCTTTGGAGGCCANCGGGGCTGGCGCTGTGACAACTGCCGC 

ANACCTGGGGCTGAACCCGGTTACGAAGGCTCCACTGNCCACTCCTACAACCAGTNTTTCCCAGAGAT 

NCNCATCANAGGAACAAAACACTAATGTCANCTGCCCAATNTGANTGCTTCATGCCTTTGGGATGTAC 

AGGGCTNACNGAGAAGAATTNCCCGAGANGTTATTTTTTTCNCA^ 

NTTTCTTGCCANAGGTNCCANTCCCAAANCTGGGAOT^ 
45 GGNGCCCTTTCTTTNAGCCCNTTTN 

CCTITTTTCCAAGCNNTNAAANCCCT^ 

NCCAAGNTAGGTN 



50 TTTNAGCCTATNTGGAGCTNCATNNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAATTCGGCACGAGGCTGNATTGNCCCTANNCANGGCTGCTNCNNGGATGNCATTAAGGTNTTCT^ 
ACATGGAAACCGGTGAGACCTGTGTATACCCNANTCANCCCANCGTGGCCCAAAAAANCTGGTNTNT 
NANCAANANCCCCANGGAAAANAGGCNCGTTTGGTNCGGCAANANCNTNACCGGNGNATTCCANTTC 
AANTATGGNGGCCAGGGGTCCAATCNTGCCAATGTGGCCATCCAGTTGANTTTCTTGCGCCTGATGTC 

55 CACCGAGGCCTCCCANAACATCACTTACCANTNGCAAGAACAGTGTGGCTCTANATGGACCAGCANA 
CTGGNAACCTCAANAAGGCNCTNCTTCTNCAGGNCTNNAANGATATCGATATCNGNGCCGAGGGCAA 
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10 
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CAGCCNTTTCATNTACAGTGTCANNTANTANGNGTGCANGANTCACACCGGACNNTGGGGCAANACA 

GTGATNANATACAACCACCCNCAAGANCTCCCTTNTTGCATCATTATATGATGNGCCCCCCTT^ 

CGTTGGCCCCCCAACACCAAAGAAATTCTGCTTC 

TCTTNCCACNACAANTGTTGTTTTCC^ 

AAGAACAAACCCCCCCTTGCTTGGCCCCCCCCCGNAACN^ 

GTNGGNCNTTTNGAAAAATTTTTTTTT^ 

TTGACCAANTTGGTCCTTGAACAAAAAACCCAGGGGTTC^ 

AANCTTNGGGGGGGGGGCCCCCCCCNCCCCN 



TTTNAGCCTATNTGGAGCTNCATNNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAATTCGGCACGAGGCTGNATTGNCCCTA^ 

ACATGGAAACCGGTGAGACCTGTGTATACCCNANTCANCCCANCGTGGCCCAAAAAANCTGGTNTNT 
NANCAANANCCCCANGGAAAANAGGCNCGTTTGGTNCGGCAANANCNTNACCGGNGNATTCCANTTC 
15 AANTATGGNGGCCAGGGGTCCAATCNTGCCAATGTGGCCATCCAGTTGANTTTCTTGCGCCTGATGTC 
CACCGAGGCCTCCCANAACATCACTTACCANTNGCAAGAACAGTGTGGCTCTANATGGACCAGCANA 
CTGGNAACCTCAANAAGGCNCTNCTTCTNCAGGNCT^AANGATATCGATATCNGNGCCGAGGGC^ 
CAGCCNTTTCATNTACAGTGTCANNTANTANGNGTGCANGANTCACACCGGAOWTGGGGCAANACA 
GTGATNANATACAACCACCCNCAAGANCTCCCTTNTTGCATCATTATATGATGNGCCCCCCTTTGGGA 
20 CGTTGGCCCCCCAACACCAAAGAAATTCTGCTT 
TCTTNCCACNACAANTGTTGTTTTCCTTCCC^ 

_ AAGAACAAACCCCCCCTTGCTTGGCCCCCCCCCGNAACNGCCCAAAAGGN^ 

D GTNGGNCNTTTNGAAAAATTTTT^ 

TTGACCAANTTGGTCCTTGAACAAAAAACCCAGGGGTTCNNTCCTTNCTTAACAAAAAAAAA 

m 25 AANCTTNGGGGGGGGGGCCCCCCCCNCCCCN 

01 

U TTGANAANAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
> AATTCGGCACGAGGCCCNTCCCCCCGAGCGCCGCTCTGGCCGCACTGCGCTCGCCCTGAGCTCCGGGC 
Hi 30 TCCTGCTNAGCCAGCGCCGCTGTCNCCTCCCTCCAGTNGCCATNATGATCATNTACCGGGACCTCATTA 
GCCATGACNAGATGTTCTCCGACATCTACAANATCCGGGAGGTCACGGACGGGCTGTGTCTGGAGGTG 
L GAGGGGAAGATGGTCAGTANGACAGAGGGTAACATCNATGACTCNNTCATTGGNGGAAATGCCTCCG 
CTGAANGCCCNGANGGCGAAGGTACCGAANGCACANNNNTCNCTGGTGNCANTATTGTCNTGAACCA 
TNACTTGCANGAAACCAGCTTCACAAAAGAAGCCTACAAGAAGTNCATNNAAGATTACAT^ 
U 35 ATNAAAGGGAAACTTGAAGAACAGAGACCAGAAAGAGTAAAACCTTTTATGACAGGGGCTGCATAA 
01 AAATCAAGCACATCCTTGCTAATTTCAAAAACTA 

O GCATGGTTGCTCTGNTGGACTACCGGGAGGATGGTGNAACCCCATATATGATTTTCTTTAAGGATGGG 
TTAGAGATGGNAAAATGGTAACAANAGTTGGCAGTTACTTTGGATCAAATCACCCGTCGGCATAACTG 
ACTGGGTACTGG14"rrrGGTTCCCCCAGCACCCGGGGTTAGGCGGAATGGGACTGNTGNNAAANTNGG 
40 GCTTTTTTNTTTTGGTTT^ 

NNGCCNTGGANGGGTNGGCCAAAAAAAAAAACCCCGNTTGAAACTTATTTGGCAAAA^ 
AAT 



45 TTGAANAACAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
GGNTGGGCTCAACCTGGCNTCTGGAGTTTAGTCCCCGCNCTGCTGTGNGCGNAGCTGNTGTCTGCTTNT 
AGGGNCGCAGNGACTGCTGTCGCATCGGGATCTTGATCGTGATGGGTACAAAGGCGAAAGTCGGCAG 
TACAGAGTTGCTTCTCTTCACGTCGATGATCCTGTGCTCCCTGGCATTGGGCAGGGGTGCGGTGCAAAC 
CTATGAACCGGTAGTCAGAGTNCCTGAGAATAACCCTGCCAAGCTGTCCTGCTCCTACTCGGGCTTCTC 

50 CTCGCCACGTGTGGAGTGGAAGTTTACCCATGGNGATATCAGAGGTCTCGTTTGCTATAACAACAAAA 
TCACTGCTTCCTATGAGAACCGAGTGACCTTCTCGGATACTGGCATNACCTTCCATTCTGTGACCCGGA 
NAGACACGGNNATGNATACCTTGTATGGNCTCTGATGAGGGCGGCAATACCTACGGGGAGGTCACCG 
TCCAGCTCATCGTGCTCGTGCCTCCATCCCAAGCCTACAATCAACGTCCCCTTCTNTGTTACCATTGGA 
ACCCCGAACTGTGCTGACCTGGTTNANAAAAGAAATGGCCTTCCCCCCCCATCTGAATACAAGTGGGT 

55 TCAAGGGATTGGAGTTAAAAAATGCCTTTTG 

AACTCTTTTCTTACACCCTTGAAACCAAAAAAA^ 
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GGCCTTTTGACACTTGGGAANAATTCACCCTGGTCAGGC 

NNGAAATTCNAAAACNCCCGGGGCCCCAATGGGANTGCTTTNGGGANGCTTTAAT^ 
AATCNNGGGCCANACCTTTNTTTTTGGAAANACNTTNAT^^ 



tttganaaantnnnnntgg 

nacgggctgctatgnaatccttaacnntnntaccttttctcctcattna 
ggggncttttntnaanntgacttttannccnanacccccacnn^ 
acctttatnnncactcantagntntca 
1 0 tntnttcntttnncattncgtan 
cgacannctnttntncacgtnancac 
nnagccnnnnanancnntgacgtnnnccacnctantatnnctatc 
gtntctttacntcacatganannc^ 

ntcatcnnnngatatnntntntcnnctnacncncncnantctcanacccn 
15 ctnacctcnatcntnannttc 

nntnaccgtnctnnaccttaanattcntntttntn 

nactcnggctanatccnnnntanat^ 

ntcmcnactatatntgntnnta^ 

tacctacnantcagtatcngtagccntc^anntnntaanntctacngatntgganntcact^ 
20 cncgtcnnccnngattntacaagattg^ 

ncnaowtnnctntccaattactnntaatcncccntto 
nntccancccntacntatntaatgannctnntntnganttntattagtnt 
tngagcnattatctngcactacgncnaagttatnnacnnnctncnnact^ 
anctacncnntatctncncncnttcntc 
* 25 cnntatntacactcactggatnatntnctacttcccntncantttacacnctangntctcc 



m 



NCGCCCCATCTAATTACCANNCTCCTCTCCANCGNNCGTNNGNANCACACANAACATCTACGCN 



°E GCCTATAGGGAGNNGCATTACAGGGGNCGGCCGNTCTANAACTAGTGGATCCCCCGGGCTGCAGGAT 
yj 30 TCTGCCCGTAATGACTGTGGTGCTGCCAGAGGGATTTTTTTCCCCCTTTCAA 
g TGGATAAGCAGTTGAGTTTACATTAAAACAATGAAATGCTATATCTTGTCTATATTCTGCCTCTT 
p ATTGGATGTTTTTTTTTTT^ 

p GAAANGGGNTAAAAAAAAACCGNCNNNCTTTNAAANCCCCNGGGGNACCCNGGGG^ 
^ NNGGGGTGCCNNAAANCNGNNCNCAATNNANGGNNNTNACNNNACNANACCTT^ 
35 AANGGNNGGGNNGNACCAAANCNTTNCNNGTGGCAANGGNTNNNTTAA 
TAANATANGNANCCCNNGCNTANCCNW 
GAAAAGNAANGGNACCCCNNCTTNCNANTTTTTTNNANN^ 
TNTTTTTAACNNNGGGNGNNGGGAAANCCTTTTGNAA 

ATTTCCNCCCTTGNCCCNNANANTNTAGCCCANTTTTTGGGNAAAAAACTANG 
40 TAAANCCAAANGGGAAAAAANGGCNCGNCTCNGGGTTT^ 
NTGCGGNGGGTNCCCTNCGGAAAAAATTNGGGGTTNNNCCC 
NGTTTTTNTTTTTTNGGCTTCCAAAAN^ 

CCCTNAANAAAAAAATANNTTCCCCAAAACNTGCCCCNGNGGNAAAANNTNGNCNNANCAGGAAATT 
TTNACC 

45 

TGAGCCTANTGGAGNNGCATNNCAGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
ATTCGGCACNAGGNTCCAGCGTGCCTGCTCCTCAGCCATGGNGCCCTCCAGGAAGTTCTTCGTTGGGG 
GGAACTGGAANATGAACGGGAGGAAGAACAATCTGGGGGAACTCATCAACACTCTGAACGCGGCCAA 
50 GGTGCCAGCCGACACCGAGGTGGTTTGCGCACCCCCCACCGTCTACATTGACTTCGCCCGGCAGAAGC 
TAGATCCCAAGATTGCCGTGGCTGCGCANAACTGTTACAAAGTGGCCAATGGGGCCTTTACGGGGGAG 
ATCAACCCTGGCATGATCAAAGATCTTGGAGCCACGTGGGTANTCCTGGGGCACTCCGAGAGAAGGC 
ATGTCTTTGNGGAGTCAGATGANCTGATTGGGCAGAAAGTGGCCCATGCCCTTGGCANAGGGACTTTG 
GAGTNGATTGCCTGCATTGGGGAGAAGTTACATGAGACGGAAGCTTGGCATCACGGANAAGGTCCGT 
55 TTTCCGAGCAAACCAAGGTCATCGCANATAACNTTGAAGGATTGGNAAGCAAGGGTTGTCTTNGGCCT 
ATTGAGCCCTGTGTGGGCCATNGGTCCTGGCAANGACGNGCNACCCCCGTACCAGGGCCCAGGAANG 
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TCACNGAAAANNCTCCCGGGGATGGNTT^ 
CCCCCATTCNTTTTATTGGGGNTTCTO 
CCCNTGGATGTGGGATNGCCTTTTCTTTNTO 
GACNNCNNNCAAATCCCNAAACANTAANTCCTTGTO 
5 GCCTTNTNATCNTTNNNTAACNCTTTTTAT^ 
NGTTTCNCTNACCCNCN 



NAAAAGCTGGAGCTCCACCGCGNGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGATT 
10 CTGCCGTAATGAACTGTGGTGCTGCCAGAGGGATTTTTTTCCCCCTTTCAATG 

GGATAAGCAGTTGAGTTTACATTAAAACAATGAAATGCTATATCTTGGCTATATTCTGCCTCT 
TTGGATGNTTTTTTTTTTTNGNAAAAAAT^^ 

NNAANGGGGTNAAAAAAAANCNGCCNNCNTTTNAANNCCCCNGGGNAC 

NTGGGGTNNCNNAAAGNCG>W 
1 5 NAAGGNTGGGGNGNANCA AAACCTTTCNNNTNGCCANGGNNNGNTTAA ANNCNAAANTTTTCTTTAN 

TAAAA^GNANCCCNNGCNTAACCNNNGTCCCNNAATAAAAAAGGGCCCN 

AAAAGNAANGGNANCCCNNCNTTCCANTTTTTTTO 

TTTTNACAGGGGGGGTGGAAAACTTTTTGAAANNNGGGGTO 

CCCCTTGCCCCAAAANNTTNTTCCNNATTNGGGAAAAANTAAGGGGNTNTTTGN 
20 GGGGAAAAAAGGGGGCCCCCCNGGNGTTTTTTTAC^ 

GGGGGGTNCCCCNCNGCNNAAAATTTTGNGTTTTNTNC 

N>^TNTTTTTTTGGNCTCCNAAAAACTACCCCCCNNGG 



25 TTNAGNNTATCTGGAGCTCCANCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
J ANTTCGGCACGAGGCTTCAGCGTGCCTGCTCCTCAGCCATGGCGCCCTCCAGGAAGTTCTTCGTTGGG 
0 1 GGGAACTGGAANATGAACGGGAGGAANAACAATCTGGGGGAACTCATCANCACTNTGAACNCGGCCA 
M AGGTGCCAGCCNACNCCNAGGNGGTTNGCCOSfCCCCCCACCGCNTACNTTGACTTCGCCCGGCAAAAN 
=P CTAAATCCCAAAATNGCCGNGGNTGCCCAAAANTGTTNCAA^ 

lii 30 AAATCACCCTTGGCNTGATCAAAGATCTTGGAGCCACTGTGGGTAGTCCTGGGGCACTCCGAGANAAN 
I GCATGTNTTTGGGGAGNCANANGANCTGATTGCGCAAAAAGTGGCCNATGCNCTGACAGAGGCACTN 
Q GGAGNGATNGCCTGCATTGGNGAAAATTTATNTGAGNGGGANTCTGGNATC^ 

J GACANACCAGGGTATCCATATNACGTGAATTATTGGAACANGGTTNTTTTGCCTATGACCCTGTGTGG 
^ NCCATTGGTCTGGNAAGAACGGCACCCCGCAAGGGCCNAAGGAAGTNCACAAAAAGCTTCGGGGGAT 
^ 35 GGCTTAACCACCACCTTTTNTGATGCGGGGGATAAAAACCCCCCATTTATTTATG 
*j ACGGNGGCCCACCCTTGGAAGGGAGCTTGGCCCNCCCNCCCGGGGGGGGGNTGGTCTTTTNTTGGGGG 
H GNGGGTTGCCTTCCCTTCAAAGCCTTGNNTTTGGNTNNNNCTTCA 

CCCTGGTTTTTTTTTTAACTANCCTTTCCTGGNN^ 

NTTNTT 

40 

TTNAGNNTATCTGGAGCTCCANCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
ANTTCGGCACGAGGCTTCAGCGTGCCTGCTCCTCAGCCATGGCGCCCTCCAGGAAGTTCTTCGTTGGG 
GGGAACTGGAANATGAACGGGAGGAANAACAATCTGGGGGAACTCATCANCACTNTGAACNCGGCCA 
45 AGGTGCCAGCCNACNCCNAGGNGGTTNGCCCNCCCCCCACCGCNTACNTTGACTTCGCCCGGCAAAAN 
CTAAATCCCAAAATNGCCGNGGNTGCCCAAAANTGTTNCAAANNGGCCANN 

AAATCACCCTTGGCNTGATCAAAGATCTTGGAGCCACTGTGGGTAGTCCTGGGGCACTCCGAGANAAN 
GCATGTNTTTGGGGAGNCANANGANCTGATTGCGCAAAAAGTGGCCNATGCNCTGACAGAGGCACTN 
GGAGNGATNGCCTGCATTGGNGAAAATTTATNTC 

50 GACANACCAGGGTATCCATATNACGTGAATTATTGGAACANGGTTNTTTTGCCTATGACCCTGTGTGG 
NCCATTGGTCTGGNAAGAACGGCACCCCGCAAGGGCCNAAGGAAGTNCACAAAAAGCTTCGGGGGAT 
GGCTTAACCACCACCTTTTNTGATGCGGGGGATAAAAACCCCCCATTTATTTATGGG 
ACGGNGGCCCACCCTTGGAAGGGAGCTTGGCCCNCCCNCCCGGGGGGGGGNTGGTCTTTTNTTGGGGG 
GNGGGTTGCCTTCCCTTCAAAGCCTTGNNTTTGGNTNN1W 

55 CCCTGGTTTTTTTTTTAACTANCCTTTCCTG 
NTTNTT 
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TTNANAANNTCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 

AATTCGGCACGAGGGCCGAGAAGGCAACATGGGTCACCAGCAGCTCTACTGGAGCCATCCGAGAAAA 
5 TTCGGCCAGGGTTCTCGCTCTTGCCGGGTCTGCTCCAACCGGCACGGTCTGATCCGGAAATACGGCCTC 

AATATGTGCCGCCAGTGTTTCCGCCAGTATGCGAAGGACATCGGCTTCATTAAGTTGGACTAACCAA^ 

CTTCCTTAGATGGCTCATCCAGCACATCAACCTTA 

AAAAGTTTTCAAAACTTCAAAAAAAAAAAAAAAAAAAAAAAACNC 

CNANTTCCOSFTNNNGGGGGGGNTNAAANAAANNN^^ 
10 NNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNN^ 

WJNlSnSTNNNNNl^^ 

NNNNNNNNNNNNNNNNW 

NNNNNNNNNNNNN^ 
15 NNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNlST^ 

NNNNNNNNNNNNNNNNNN^^ 

CN 

20 

AACAAANCTGGAGCTCCCCGGGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
;H CGGCACGAGGGCCGAGAAGGCAACATGGGTCACCAGCAGCTCTACTGGAGCCATCCGAGAAAATTCG 
/p GCCAGGGTTCTCGCTCTTGCCGGGTCTGCTCCAACCGGCACGGTCTGATCCGGAAATACGGCCTCAAT 
ATGTGCCGCCAGTGTTTCCGCCAGTATGCGAAGGACATCGGCTTCATTAAGTTGGACTAACCAAACTT 
jfj 25 CCTTAGATGGCTCATCCAGCACATCAACCTTAGGCGGAAACAATACTAGCTCTTTGTATATAAAATAA 
„Z AAGTTTTCAAAACTTCAAAAAAAAAAAAAAAAAAAAAAAAA^ 
Ll ' ANTTCCCCNTNNNGGGGGGNGGNNAAAAAANNNNN^ 
^ NNNNNNNNNNNNNNNNN^ 

=H NNNNNNNNNNNNN^ 

UJ 30 NNNNNNNNNNNNN^ 

s NNNNNNNNNNNNNNNNNNW 

p NNNNNNTNNNNNN 

m NNNNNNNNNNNN^ 

i NNNNNNNNNNNN^ 

35 NNNNNNNNNNNNNNN^ 

i s NNNNNNNNNNC 

TNNANAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
40 GNGNNAAGGNTGAGNNNCCNNATNCTNANGANAAACAACCTGAANCCNAGAAGGCTGNTGCTGGCA 
ANAANGCTAAAAAGGTGNACANGGTAGAAGCAATGTTAAGAAGGGGAAGCCNCACTGCAGCCGAAA 
TCCTGTCCTGGTCACAGGAATTGGCANATATTCCCGATCAACCATGTACTCCAGANNGGCCTTGNACA 
ACATAANGTATTCANCNNCTAAATCCNGGGTCAAAAAGAAAANGAANGTTCGNGTTCTTGCTACTGTC 
ACAAANCCANTTGGAGGNGACNNNAATGGNGGTACCCCACTGGTCAAACTTCGNANAANGCCTAGGT 
45 ATTACCCTACTNANNATGTGCCTCGAA 

AGGAATCTGCGTGCCAGCATCACTCCTGGNACCATNCTGANCNTCCTTACTGGGCGCNANATANGCAA 
GAGGGTCGTNNTCCTGAACCGGCTGNGCAGTGGCTTGCTACTNGCGACTGGGCCTCTATCCCTTAATA 
NAAGTTCCTCTGCGTAGAACACACCANANNTTTGGCATTGCCACCTCCCCCAANATCGATNTCAGNGN 
TGTNAAAAATCCCAGAACATTTCACTTGACCCTTACT^ 
50 AANACCGGGGAGGGCGNAAATCTTGGNCCCCGAGGAGAGANATTTTCCACNTTCCCCGNNCCCCCN^ 
CANGGGGGGATCNCAAAAAGCTGGGGANCCCAANAAANTTTTGCGNAAAAANCNAAAGGTGGC 
NNCTTTCANGGGGTTACCTTCGGGTNCCGGTTITGGCTTTCCNAAAAA 
AAAAATTTGGTTTTNAAAACTTTTT 

55 
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TTGANACNATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
AATTCNGNNCGAGGCTCCNNNTNCTTTGNTGNNNN 

ANTGCTAGAACAGCGGGGAAAGNGATNCTTCTCNTNAGCCAGANGGTGCTGTGNNCCTCCTATGATCT 
GTGNAGAGGACTANGCGTATATNTCTANATTAC^ 
5 TTTTNTGGGCTNACTCCACCNN 

ACCATGATNGNGACGTNACCNNTGGCACCCNTGNGNTNAAANNCAGAAAANGGCNNNGGCATTACTO 
NNTTGAAGAAGGCCNCCCAANANNGCTNAACCATNACACNNAACNNTTCNATA^ 
CTGTATGANCCAATGANTGCTGGGNCCATGNTAGCTNTGNNGNCTGGGCGCAGGNNATGCCAGAGGA 
NTGTTTTCCNGGCACCCTTACNCTCCTC 
10 TGCGTTGAACCGCATGAAAAANTTNCCAAT^ 
GATTNCCCTAGCTTTCAGAACTGGACCC 

TTGNCCCCAGGGNGGGGGAAAAAATNTTTCTTNTTTCNNGGGGTTAA^ 
TTTTTTCAAAGGGAAAANGATTTTTAANCNAANCCTTTGTTGG 
AAAAAAAANAGGAGTNCCCTNCATTTTCCGGGG 
15 AAAAAAAAAAAANT 



GCCTATANGGAGNNGNATNACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGAG 

AAAGAGCTCGGGGAGTCGGAGCGCTCGGAGTTTGCCACTTATCGGTCATCCTTGGTGTCCGCAGCACT 
20 CTCTCCCTCTCTCTAGGGCGGCGACCTCCGGCGGCCGGAAAGTCACCATGTCCATCCTGAAGGTCCAC 

GCCAGAGAGATCTTTGACTCTCGTGGGAATCCCACCGTTGAGGTTGATCTCTTCACCGCGAAAGGTCTC 
^ TTCAGAGCTGCTGTGCCCAGTGGCGCTTCAACTGGAATCTATGAGGCCCTGGAGCTCCGGGACAATGA 
i- 3 TAAGACGCGCTACATGGGGAAAGGTGTCTCAAAGGCTGTTGAGCACATCAATAAAACTATTGCGCCTG 
B CCCTGGTTAGCAAGAAGCTGAACGTCGTGGAGCAGGAGAAGATCGACAAGCTGATGATAGAGATGGA 
IB 25 TGGCACAGAAAATAAGTCCAAGTTTGGTGCGAACGCCATCCTGGGCGTGTCCCTGGCTGTCTGCAAGG 
SI CTGGTGCTGTGGAGAAGGGGGTGCCCCTCTACCGCCACATCGCCGACTTGGCTGGCAATGCTGAGGTC 
m ATCCTGCCAGTTCCGGCTTTCAATGTCATCAACGGTGGCTCTCATGCTGGCAACAAGCTGGCCATGCAG 
U GAGTTTATGATCCTTNCTGTTGGGGCCGAAAACTTCCGGGAGGCCATGCGCATCGGAGCAGAGGTTTA 

CCACAACCTGAAGAATGTCATCAAGGAAGAAATATGGGAAGGATGCCCCAACCGTGGGANATGAAGG 
JTj 30 CCGGCTTTGNCCCCAACATCCTGGAAAACAAAAAAAGCCCCTGGAGCTTGCTGAANAANGGCCTTN^ 
^ GCAANGGNTGGCTACCAGNGAACAAGGTCNTNATTNGGCATGGACCTAACTTGCCCTTGAAATTCTAC 
L AGGGTCGGGCAAGTATGAACCTNGGACTTTAANTCCCCCATGAACCCCT 
U 

CP 

□ 35 ANCNNNATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGNT 
01 TTTTTCCNCANNAGCNCAGACTTTATTTAAGAAGTC^ 

p TACAGATNACAGAAGCTTAACCCCTGAGTGTAAGAAGCACTNTACGGGTAAAAGCNGGTGGGAGCAG 
U AGGACACAANGGTGGNTGGCTNGNTATTTACTGGCTTTANAAAGCAGAGAGCCCAGATCCCAGCTAG 

AACATCCCAGTACTGGNTATAGATTCTTTACAAAGGTGTGATACCCTCCTCATGAGCTCTTCTTGAATG 
40 GATACTTCTTCCGAAAAATNATCATTGACNTCCAACACGAGCACTGGAATGTTCAGCAGACCTCAGAG 

TGGAGCGGGGNTGTCTTGTGGACAAGCCAGGCTTNGNGTNGACCATGAAGCTGNTNCAGATAGGCCA 

GCTCAACTTNTNTCTCCTCTNG 

ACCGAGAGNCTTCGGGGGACCACGCCCCGCGTGTAAACCNCCTGGAAAGGGGGCACACCCTCNANTA 

AAGCGCTGAACCATGAACCTTCGAAGGTGCGCACAGCAACCCTAANATAGAGGCCGGNCATGGGGCC 
45 TNCTACCCACGAATTCACGCCNGGGGTGACTTTCCGTCGAA^ 

GNNTAAACCCTTCCGGGGGGGGGGCCCGGNNCCCCAATC^ 

AANNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNN^ 
50 NNC 



GCCCTATCTGGAGCTNCANCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
TCGGCACGAGGAATCCCTGGGCAGGGGAACTAAGACCCCACCCCGCAAGCCGCGTGGCAGGGCCAAA 
55 AACAACAAAAAAGAGTTGGTGGTAAGGGCGTGTGTCAGGTTGTTAGTGGGCTGCCAAGGCAGTACTC 
• GCTGAACCAACAAATCCCACTGCTTTTTC 
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TTTACATACCTACAATTCACCAATTTAAATTATACAATCCCGTGTAAAGTTCACAA 
TTANAATACTTTTTCATCACCCC^ 
AACCCCTOTAGCTTTTGGCAACTGNTAATC^ 
AAATGGAATCATAGAACATGCGACCTTTTTGTGGCTGGC 
5 GATAAACCTCCAAGATAAGCTCAAATCAGCACTTAATCCCTCCTTATGGCCAAGTCGTTTTCC^ 
TGAGTGTGCTACATCCACTCGTTCTTCATCCATCAGTTAGCATTTGGGTTGTNTCCACTTTCTTG 
TATGAATAGGGGTNATTACCATTCAGCCACAATTTTTTGTATAGGGNGTT^ 

TGGGGTATACATACCCTAGGNAGNGGAGAATTNGCCCGGNTTNTATAAAGNCCAGNGGTTTAAACTNT 
TCCANGGGANGCTGGCCCAAAACAACTTTT^ 
1 0 ACCAANNGGNGGGGGTGGGGGGTTTTAAGTTTTTTTTCCG 

AAANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGrrriTIT 

CCCAAAAGCACAGACTTTATTTAAGAAGTCCTTGAAATACAAAANAANACTAGGGCTAGGTCT 
15 ATANCAAAANCTNANCCCNTGAGNGTNAAANCNNTNTAGGGGTAAAANCAGGNGGNANCA^ 

AAAANGGGGGGGGGNTGGGANTTTNNNGGNTO 

NTCCCANQSfNGGTTTAAATCTTTTACAANGGGGTTCCCN 

TCTTCCGAAAAATTATTTTNACATCC^ 

GNGGNGTTGTNTTGNNCACANNCCNNN^ 
20 AN1TTTTTTCNTCTTNTGCG 

CCTTTGGGCCACCCCCCCCCGCGTGTACACCCGTGGNNGGGGGCACACCCTAGAATNAGCNGCNGCAC 

CATGAACTTAGGGGGGGCGCGCAACCCCTTAAAAAAGNGGCCGNCAGGGGTCNTTCCOS[NCCAANAT 
O TNCCGCGANGAATTCTTTCGNNNAAGAGCTCT^ 
%B GGGCCCCCCCCCCACTSnSTNTNNCNNCTT^ 
y325 NNNNNNNNNNNNNNNNN^ 
\f NNNNNNNNNNNNNNNNNNN^ 

w = 

U 

V AAANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTTTTTTT 

T30 CCCAAAAGCACAGACTTTATTTAAGAAGTCCTTGAAATACAAAANAANACTAGGGCTAGGTCTACAN 

ATANCAAAANCTNANCCCNTGAGNGTNAAANCNNTNTAGGGGTAAAANCAGGNGGNANCAAAGNAC 

_ AAAANGGGGGGGGGNTGGGANTTTNNNGGNTTNAAAANGNNAAAA^ 

0 NTCCCANCNNGGTTTAAATCTTTTACAANGGGGTTCCCNTCCTCANAGACCTCTTCTGT 
TCTTCCGAAAAATTATTTTNACATCCAACACAGAGCTGTGGATGTGTNCACCAGANCCTCAGAGNGG 

Q35 GNGGNGTTGTNTTGNNCACANNCCNNNOT 

01 ANTTTTTTTCNTCTTNT^ 

fl CCTTTGGGCCACCCCCCCCCGCGTGTACACCCGTGGNNGGGGGCACACCCTAGAATNAGCNGCNGCAC 
i2 CATGAACTTAGGGGGGGCGCGCAACCCCTTAAAAAAGNGGCCGNCAGGGGTCNTTCCCNNCCAANAT 

TNCCGCGANGAATTCTTTCGNNNAAGAGCTCTTNCCCCCCNTNATGCTGGNGAAA 
40 GGGCCCCCCCCCCACNNNNNCNNCTTTTAN 

NNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNN^ 

45 

T>WNNAAAAGCTGGAGCTCCACCGCGGTC 

GAATTCGGCACGAGGGATAACTACACCCCAGCCAATCCACTCAACACACCCCCTCACATCAAACCCGA 
GTGATACTTCTTATTTGCATACGCAATCTTACGATCAATCCCCAACAAACTAGGAGGAGTACTAGCCCT 
AGCCTTCTCTATCCTAATTCTTGCTCTAATCCCCCTACTACACACCTCCAAACAACGAAGCATAATATT 

50 CCGACCACTCAGCCAATGCCTATTCTGAGCCCTAGTAGCAGACCTACTGACACTCACATGAATTGGAG 
GACAACCAGTCGAACACCCATATATCACCATCGGACAACTAGCATCTGTCCTATACTTTCTCCTCATCC 
TAGTGCTAATACCAACGGCCGGCACAATCGAAAACAAATTACTAAAATGAAGACAGGTCTTTGTAGTA 
CATCTAATATACTGGGCTTGTAAACCAGAGAAGGAGAACAACTAACCTTCCTAAGACTCAAGGAAGA 
AACTGNAAGTCTCACCATCAACCCCCAAGGTTC 

55 AATATAGTTCCATAAATNCAAAGAGGCCTTATCAGGTATTTAAATTTATCAAAA^ 

AACACAAAAATTTGCCNCCCTAACCCAAATNTTACAAACCNCCCCTTAGCTTAACATTAAC 



UJ 
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NTTCCCCGGACCCCAGGAATGGANTTNCCTACGCCAGGGGGNAATGGGCCATAACCATTAATGGGAA 
TNAAGGACCTTAATATGNGTTTTAGNNCCNTTAAAATTNTT^ 
CTTGGACCTTTTTTAGCCGGNCCCTAAATACCTTTTAAATTO 
GGCNAAAATNATNTTNTTGGAAAG 

5 



ANNANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTC 
GGCACGAGGCTCTTGNTGGGCAGCCTTGGCTTCTGTCATCGTCGTGCCTCCGCCGCTGTCGCCCCCGCA 
10 AGGCTTTGCCGTCGCCGGAGCCACCTCCAGCGACTCGTCGCACCCGATTCTCTCCGCTTCGCTTCCCGC 
CAACCGCAACCATTGACGCCATGTCGGGTTATTCGAGTGACCGAGACCGTGGCCGGGATCGAGGGTTT 
4GGTGCTCCTCGATTTGGAGGTAGTAGGGCAGGGCCCTTATCTGGAAAGAAGTTTGGAAATCCTGGAGA 
GAAACTGGTTAAAAAGAAGTGGAATCTTGATGAGCT 

ACCCCGATTTGGCTAGGCGTACAGCACANGAGGTAGAGACATACAGAAGAAGCAAGGAAATTACAGT 
15 TAGAGGTCATAATTGCCCGAAGCCAGTCCTGAATTTTTATGAGGCAAACTTCCCTGCAAATGTCA 

ACGTGATTGCAAGGCAAAACTTCACTGACCCACAGCTATTCAAAGCTCAAGGATGGCCAGTTGCTCTA 
AGTGGGATTGGATATGGGTGGGGTAGCACAAACTGGATCTGGGAAAAACTTTGCTTATTTGCTC 
GCATTGGNCCCATTCAATCATNAANCCNTTCCTAAAAAAAAAGGGGATGGGNCCTATT^ 
TGGCNCCTAACTCGGGAACTGGGCCCAACAAGGTCCAGCNAGGGACTTGNTGAATACTTGGAAAAAC 
20 ATTGT(^CTTTGGAAATCNACNTTGCANTTTTTGGGNGGGGCTTN 

ATTTGGGAAAAAAGGNGGGGGAAATNTTTNTTTGGAACNNCCTGGG^ 



™25 TNNANCACAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
~ri GGAAAAACACACCTGAAATCTTTTTGGAAACAGAAAT^ 
^ AATGTCATGGGAAATGAGAAAAAAATATATACACAT^^ 

y 1 GTTAATGCATTTTGATTTAATATTCAAATAGCACTGGGTGCAGCAGTGACAAAGCA^ 

M AAGACTTAGATTCTATTGAGATAGGCAGGCTCATCCTAATTCTCAAATACTTACTTATATGATAGTAAT 

«p30 ATTCTATGCTACAACTATAAAGAAAATACTACTAGGACACCCTCCACTTTCTTGAACGTATCAGAGTTT 

LiJ AGACAGAAGTAAGAGATAAACATCTATTTCTGCTTTATTGACTACGCCAAAGCCTTTGACTAT^ 

l" TCACAATAAACTGTGGAAAATTCTGAAAGAGATGGCAATACCAGACCACCTGATCTGCCTCTTGAGAA 

h ATCTGTATGCAGGTCAGGAAGCAACAGTTAGAACTGGACATGGAACAACAGACTGGTTCCAAATAGA 

m AAAAGGAGTCCGTCAAGGCTGTATATTGNCACCCT 

«35 GAGAAACACTGGACTGGAAGAAACNCCAAGCTGGAATCAAGAATGGCCGGGAGGAAATATCAATTAA 
J* CCCTCAGAATATGCNGGATGACACCCNCCCTTTTGGGCAGAAAGGGGAAGAAGGATCTTAAAAAGGC 
% CTNTTTGATGAAAGGTGNAAANAAGGGAAGTGGAAAAAAGTTGGGCTTTAAAG 

NAAAACCGAAAAATCATTGGNCTTNCCCTTC^ 
^ GGGNAAACANGGTTCNNAANTTTT 
40 

ANCANNNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
TTCGGCACGAGGGTTTTTTTTTTTTT^ 
AAAACNTCAGCCCNTNAANCCNTGTAAAAANAA 
45 AANCNTGTTNAAGNAAAAAANTTNTNNNAAA^ 
NNCANGGGCANCCAAANAANCNTNANNT^^ 

AATCCCANCTTNNATNTNATNTTNNGCNATCGNCCNTTAAAAGNT^ 
NANAAAGGGCNTTTTAAAGTCCCAAATNTTNNTTNTNT^ 
NAGTTTTTNCCNNTNGGNGGGGNTTTCCNGGCAAAGAAANCNCCAAANGGN 
50 ANGGCCGCCCGNCNCNATGTTNTNTNGGGCGGGCGTCNTTGGCCTTTNGGGGNGGACCGNG^ 

AAANGGATCCAAGTTCNAAAAATGGGAACTTTGNAAAAAATTACCCCGGCNACTAAANTCAATCA 

ACCCTCCCAAAAAATTCCCCNNTNTTTTAAAAAANGGNNNCCCCCN^ 

GANAANANAACCTNAAANCCCCCCCCCAN^ 

AAAAAGGNGTTAAATTTTAAAAACCCCCCGGAAAAAANAAAAAAAAA 
55 GGGGGCCNCCCAACCCANNGGGGCCTTTNGGGGGGG 
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ANCANNNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
TTCGGCACGAGGGTTTTTTTTTTTTTT^ 

AAAACNTCAGCCCNTNAANCCNTGTAAAAANAAGTNTNCAAAANGTNNGNAAAANAAANCNTO 
5 AANCNTGTTNAAGNAAAAAANTTNTNNNAAATTN^ 

NNCANGGGCANCCAAANAANCNTNANNTTNNGNGGGGGAAACCCNCCNAAANCCGGTT^ 
AATCCCANCTTNNATNTNATNTTNNGCN^ 
NANAAAGGGCNTTTTAAAGTCCCAAATNTTNNTTNTNT^ 
NAGTTTTTNCCNNTNGGNGGGGNTT^ 
10 ANGGCCGCCCGNCNCNATGTTNTNTNGGGCGGGCGTCNTTGGCCTTTNGGGGNGGACCGNG 
AAANGGATCCAAGTTCNAAAAATGGGAACTTTGN^ 
ACCCTCCCAAAAAATTCCCCNNTNTTTTAAAAAANGGNNNCCCCCN^ 

GANAANANAACCTNAAANCCCCCCCCCANATGTTTTGGGGAGGGGGGGCCCCTTGGClUUl'l'riUANA 
AAAAAGGNGTTAAATTTTAAAAACCCCCCGGAAAA^ 
15 GGGGGCCNCCCAACCCANNGGGGCCTTTNGGGGGGGCCTTTTlSnS[CCN 



NCANNANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGTC 
20 TTTAAACCCTGCGTGGCAATCCCTGACGCACCGCCGTGATGCCCAGGGAAGACAGGGCGACCTGGAA 

GTCCAACTACTTCCTTAAGATCATCCAACTTCTGGATGATTATCCAAAATGCTTCATTGTGGGAGCAGA 

CAACGTGGGCTCCAAGCAGATGCAGCAGATCCGCATGTCCCTCCGCGGGAAGGCTGTGGTGCTGATGG 
m GCAAGAACACGATGATGCGCAAGGCCATCCGAGGGCATCTGGAAAACAACCCGGCTCTGGAGAAACT 
" GTTGCCTCACATCCGGGGGAATGTGGGCTTCGTGTTCACCAAGGAGGACCTCACTGAGATCAGGGACA 
25 TGCTGCTGGCCAACAAGGTGCCAGCTGCCGCCCGTGCTGGTGCCATAGCGCCGTGTGAAGTCACTGTG 

CCAGCACAGAACACTGGTCTGGGGCCCGAGAAGACCTCCTTCTTCCAGGCTTTAGGCATCACCACGAA 
N GATCTCCAGGGGCACAATTGAAATCCTGAGTGATGTGCAGCTGATTAAGACAGGAGACAAAGTAGGC 
01 GCCAGCGAAGCCACGCTGCTGAACATGCTGAACATCTCCCCCTTCTCCTTCGGGCTGGTCATCCAGCA 

GGTGTTTGACAATGGCAGCATCTACAACCCCTGAAGTGCTTGACATCACAGAAGGAAACTTTTGCA^ 
,p30 CCCGCTTNCTGGANGGCGTCCCGCAATGTTGGCCAGCGTGTGCCTTGCANATTGGTTACCCAACCCGT 
1„=J NGCATTTGTACCCCCATTCTATCATTNATGGGTACCAAAGCGCGTNCTNGGCTTTTGTC^ 
a" GATTACACCCTTNCCACNTTGTTGNAAAGGNC^ 

n GTTGGTGGCCCTGGNGNTTGTTGNCCCCNGTTGTTGCCCTTGTGGCCACCNCT 
^ 35 

5 NCANNNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAN 
O TTCGGCACGAGGGCCCAGCGAGCGCGTCTCCCAGGAGCAGTTCACAGCGTCCATGTCCCACCTGTTGA 
M AAGGAACTGCCGAGGAGAAGAGTCTCGTGATCCTGAACATGATTTCTGCCTCAGGAGGTCCCGTGAAA 
40 GCAAGAGATGTCCACAAGTTTACAGAGGACTTGGTTGGCTCTGTGGTGCACGTGCTAAGCTACAGACG 
GCAGCTGCGAGCTGGAGTCANAAAGCCACCCCCAGGCTCCCCATCCAGGGTGCAGGTGCTGGCTGCCC 
AGCTTGTGCTCCGAAGATGAAGGCTTAAGGTGGGCGGGAAAGCTTTCTGGGACCTCAGTGGTTGGACC 
GCGACTTGTGACCAGGCCCGTGCTCGAGGACTGGGGTGTTCCGGGGCTCACCACGTGCCACGTTTCTG 
AGCCTGGGTCATTCCACCAGGGCTTCCTCCTCTTGCGCTCGTCCCTCAAGCTGCCACCCTGGTCCCCCG 
45 AGCGCCAGGTGGACCCGCAGCGGGGAGTTCGCCAGCGTCTGGACGTNCTTGTCCGTCATCTACGTAAC 
TCGCACCTTGCCCAAGAACCGGGGGCTNAACTTGCGCCCTACTTCTTCGCCACCGAACTTCCACGGGA 
ACAAGCTTTTGCCAACTTNTGCGGG 

GGACANGNNACCGGCCACGTTGTTCGGAAGGTTTCNCCTTCCTTGCTTCCTNGGAAAGTCAANCCC^ 
AANTTTTTAAANGGGGAACNANNAGGGGCTTTTCTTGTT^ 
50 ACCTTNGGNGGGGNTTTNAAANAAACA 

AAANGGTTTTGGGGATTNNGAAGAAAACCNCN 
GGGAA 



55 NAAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTTA 
AACGAATACATTAACGGTGCTAAACACAGACATTTTAACCCAAGTCACGACATTCTTAGCTGTAACTC 
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AGCTCTCACGGCCTCTTGCTCACCCATGAATGGTCCCGTTTTCCTCTTGCCGCGTGCACCTCCACCCA 

GTCTTGGTGGCACATGGGTGGAACACTTGATCTGCTCGAGTCTGCCTTCAACACACATTGCATCTTCAG 

ATTTTCTACTTTTCTGNTCAAAACTAAT^ 

TGGCTGCCAGGGGGTCATCCCTAAGTGGCCTGAAGATGGACAAAGGGAAGTAACAGGCACGTGATGT 
5 TGGCAAGGATGCTTCTAGGGCTANAGGATCAGTGGTGGGANANAGCTGCANAATCCACCANCCAGAA 
CTGCAGATAACGAATCTTATGGNCAGGGGCTGTGACTGANAGAAGGAAACTGAGGNTGTGTTCTGAA 
AGTACATAAACTCTCACATATACCCAGTTCTTNACCA 

TTGCATTAGGCAATTTGCTCAGACTTTCCAGAGCCATGGCCCCATCCGTTCTCTGGAATCCCCCACACC 
CTCTGAGANGTGGATCACCACGTCCTGCAGGGNCTGNTCCCCTCCAAACTACCTTTTANGAAGATGCA 
10 CGGACAAGGGAGGCTGTTTTCANACCCNNCAAAAGACCNNAAATTCNAGAAGCGAGGA 
TGGGTAAAAACANAAAAAAANGGGCAGGGGGGNGAAAATNGGGTTTTCT 
GTTTCTTTTTTTTCNCCN 



15 NGCCTACTGGAGCTNCACCGCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGNGCN 
ANACAAGTTGGTAAAGATAGAGTTTTTAATACCCCACTGTGTGAACAAGGAATCGTO 
NGGAATCGCAGTCNCCGGGGCTNCNGCCNTANCAAAAATO 
TNGATCAAATGGTAAANGAACCNGCCANGNNTCGNTNCC^ 

CCTAACCATCCGGCCCCCTNGGGGCTGNGTNGGCCACGGGGCTCTCTATCATTCCCAGAGTCCTGANN 
20 CTTTCTTTGCCCACTGCCCAGGAATCAGGGNGGGTGCNCCC 
NTTTTATNNNGCATAGANGATAAAANCTN 

AGNGGNGCNNGTNCNTGTAGANCCATACAANATCCCTNTTTCNCAATCTGAAGTCATCCAAGAGGGG 
„ AGTGATGNTCTCTAGGCGCCNGGGGCACTNANGTTCATGTGNTCCGAGAGGCGGCTGNCATGGNTCAA 
O NAAAATCGTGGGGTGTCTTGGGANGTCNTTTGNTCTGACGACTNTACCACCGNGGGANGAGCAACAG 
ti£ 25 GCANNANGGNTGTNANNANAACNNGGACGACTGGTAATAANTNAGGAGCTTNCTTTGGACGGCGG^ 
03 TTTCCTNTAAAAACCNCCCACCGNTGAAGNAAGAATTGTTCNTCAACCCTGGNAACCTN 
S s GGGGNGGGGGGGNANAAAACCNCCNNTTCCNTTTTTTNTTNGACCG 
m GAATNNNTTTNCCNCCCTNAAAAAAAA^ 

jC 30 

$TI NGCCTACTGGAGCTNCACCGCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGNGCN 
~ J * ANACAAGTTGGTAAAGATAGAGTTTTTAATACCCC^ 

NGGAATCGCAGTCNCCGGGGCTNCNGCCNTANCAAAAATNCAGTTNGCAAATNATAT^ 
^ TNGATCAAATGGTAAANGAACCNGCCANGNNTCGNTO 

^35 CCTAACCATCCGGCCCCCTNGGGGCTGNGTNGGCCACGGGGCTCTCTATCATTCCCAGAGTCCTGANN 
O CTTTCTTTGCCCACTGCCCAGGAATCAGGGNGGGTGCNCCCAAANG 
CP NTTTTATNNNGCATAGANGATAAAANC 

CP AGNGGNGCNNGTNCNTGTAGANCCATACAANATCCCTNTTTC^CAATCTGAAGTCATCCAAGAG 
\& AGTGATGNTCTCTAGGCGCCNGGGGCACTNANGTTCATGTGNTCCGAGAGGCGGCTGNCATGGNTCAA 
40 NAAAATCGTGGGGTGTCTTGGGANGTCNTTTGNTCTGACGACTNTACCACCGNGGGANGAGCAACAG 
GCANNANGGNTGTNANNANAACNNGGACGACTGGTAATAAN 

TTTCCTNTAAAAACCNCCCACCGNTGAAGNAAGAATTGTTCNTCAACCCTGGNAACCTO 

GGGGNGGGGGGGNANAAAACCNCCNNTTCCNTTTTTTNTTNGACCGNT^ 

GAATNNNTTTNCCNCCCTNAAAAAAA 

45 

TTGGANACCNTCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 

GAATTCGGCACGAGGACTTTNNGCTCCCAACNNATTCCNCTNNATNCTO 

GAGATACCTTCNTANTTGNATACTCAATCOT^ 
50 CTANCNTTCTNTATTTNTTANTATNGCTNTNAAGCCNNTNAAATACNCACC 

AACCATNANTNNACCCTTCCACTCANCNNGGGTGCCTAATNNATGATNCCACTAAGN 

CACCCGACGCTCACATTNAANNTNNNNNGACNNACCTNNTACGTO 

NGNCANAAGNAAAAANANNNGGTNTNNGTO 

GTTTTCCCNANCCTGNNTTNTCATO 
55 TAATTANNTTNNTATNCGTNNNNCCCNTATGAAAAGCGAG 

CTTCCTGNANNNNTAANTGCTTAATTNCNNTTTCCANCCCTN^ 
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ATNANNTACCCTNGCCCACTTTT^ 
NTNACNTTTTTTCGCGNTIW 
CNTCCCACCNTCTTCNTNNTT^ 
CNCGNCCCCANGGNGCTTTTATNCNTO^ 
5 CCTTNNNNTTTTTATCCCC^ 

TGTCATTTCTGCTGGGGCAANNCTOCCITTANTTCNNNAA 



NAAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGATTGA 
10 NTGCNGNNTGAATNNAGCGGNNAACANGCTC 
ACANGAGNGNNTTTTTTTNAAACT 
ACCCITNAAC>WCTGTCCGANCTAN^ 
NNGACTNTCNTCTAGGNGCANGGGTACAGGGGTN^ 

CANGC^ANTGACCNCAGCNGGACACAGGGTNCATNTCCTGGGAAGNTCNNAACNGGTTACATCNCAC 
15 TTGATGNTGACNTCNAAGACTTTTCCCTAGGAAGAACCAATGGGGCACNCTT^ 

TCCNGGGATCCGCANNCANNGTTTGACAAGGTAATTAATGCTCTGANTGAACGGGNC™ 

AACCCTCCAGTTTNGGACGGCTTGCCCGACCTGTTATGNGTNTGGGCCCNANGNGCTTGCATGGNCAA 

CCTTNAGGNGGCAAAAACAATCAAGTTCACCNCCT 

TGGNGGTAAAACCCCCTNNNTNN^^ 
20 GGGGGGGGNAAAAAANGGNCNAAANNTTNAAACNN 

CTTTTTTTNGGGCC ANCNAACNN GNAANGGG ATTNCNNNNNAANNTTNNCCCN CNNNTTGGNCCNNN 

GNNNNGGNAAANTNNNTNANNNNGGGNN^ GGNNNGGG 

q 

it 25 NAAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGATTGA 
03 NTGCNGNNTGAAT>nSfAGCGGNNAACANGCTCGGGGCCANNNTNG 
"M ACANGAGNGNNTTTTTTTNAAACTANNNCACN 
CP ACCCTTNAACNNCTGTCCGANCTANCTGNANTTO 

M NNGACTNTCNTCTAGGNGCANGGGTACAGGGGTNCTNTTCNNACNCCTCNGCCNC^ 

£30 CANGCNANTGACCNCAGCNGGACACAGGGTNCATNTCCTGGGAAGNTCNNAACNGGTTACATCNCAC 

hi TTGATGNTGACNTCNAAGACTTTTCCCTAGGAAGAACCAATGGGGCACNCTTTTACNTGGAGNT 

r TCOSrGGGATCCGCANNCANNGTTTGACAAGGTAATTAATGCTCTGANTGAACGGGNCTO 

JU AACCCTCCAGTTTNGGACGGCTTGCCCGACCTGTTATGNGTNTGGGCCCNANGNGCTTGCATGGNCAA 

£ CCTTNAGGNGGCAAAAACAATCAAGTTCACCNCCTC^ 

Jtl 35 TGGNGGTAAAACCCCCTNNNTNNNN^^ 

GGGGGGGGNAAAAAANGGNCNAAANNTTNAAACNNANCCCGGGNCTGGTTTCCTT^ 
01 CTTTTTTTNGGGCCANCNAACNNGNAAN^ 
Q GNNNNGGNAAANTNTsnSfTNANNNNGGGNNN^ 

40 

TTGAACAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
AATTCNGCACGAGGAGGACTACTAATATACCGANCCCACCTANTATCCTCCCTTCTATGCTTAGAAGG 
AATAATGCTATCCCTATTCGNTATAGCAGCCCTAACAATNCTNAACTCACATTNTACATTAGCTANCAT 
AATACCTATTATCCTACTAGTCTNCGCAGCCTGTGAAGCAGCCCTAGGTCTATCTCTACTAGTAATAGT 
45 ATCAAATACATATGGACTGATTATGTACAANAACCTNA^ 

AACAATTATACTTATACCCNTAACCTGGNTATCAAAAAATAATATAATTTGGGTTAACTCC 
ACAGCCTTCTAATTAGCTTTACAAGCCTNCTCCTCA 

CACTACTATTTTTCTCCGANTCCCTATCCACTCCANTACTAATTTTAACCATATGGCTCCTCC 
ACTAATAGGCTAGCCAACATCATCTATCANAAGAAAACCT^ 
50 CTGATCTCACTACAACTATTGCTAATTATAA 

ATGNGAAGCAACACTAGTCCCAACACTCANTATTATTACCCGANGAGGAAACCAAACCAGACGCCTA 
AACGCCGGACTCTATTTCCTATTCTATACCTAAGCN^ 

ATTNCNAAACCCGGGGGGANCCCTAAAATTTCCTAAAAATTAACGGGNCNGGGGGNCAANCCGGGTC 
AAAAACCCTTGGAAANA 

55 
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NNNNATCTGGAGCTCCACCGCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
CGGCACGAGGCATCCTGGGCGGGGTCATTAGCGCCATTAGTGAGGCGGCTGCGCAGTACAACCCAGA 
GCCCGTGCCCCCTCGCACACATTACTCCAACATTGAGGCCAATGAGAGTGAGGAGGTCCGGCAGTTCC 
GGAGGCTTTTTGCCCAGCTGGCTGGAGATGACATGGAGGTCAGCGCCACAGAACTCATGAACATTCTC 
5 AACAAAGTGGTGACCCGACATCCTGATCTGAAGACTGATGGCTTTGGCATTGACACATGTCGCAGCAT 
GGTGGCTGTAATGGATAGTGACACGACTGGCAAACTGGGCTTCGAAGAATTCAAGTACTTGTGGAACA 
ACATCAAAAAGTGGCAGGCCGTATACAAACAGTTTGATGTTGACCGTTCAGGGACCATTGGCAGCAGT 
GAACTCCCAGGGGCCTTTGAGGCAGCAGGATTCCGCCTGAATGAACATCTCTACAACATGATCATCCG 
ACGCTACTCAGATGAGGGAGGGAACATGGATTTTGACAATTTCATCAGCTGCCTGGTCAGACTGGATG 

10 CCATGTTCCGTGCCTTCAAATCTCTCGACAAAGATGGCACTGGACAAATCCAGGTGAACATCCAGGAG 
TGGCTGCAGCTGACCATGTACTNCTGAACGGGAGCCCCAAGGCCTGCCCCCTCATCACCTTGCTGTAN 
GAGTCACCTTGGACTTTTCGGTCTTCCCCAAGGGCTGATTC^ 
TGGCTGACCCCTTTTTTGTCTTTTTANCCCTTTGGCANC 
CAACATGGCTTTAAACACGCCCTTGCCCCTTNA 

1 5 ACTTCCATTAACCCTTTTTTTTGC^ 



TCNTCAGNGGGNCNCGGGCGCAGCGCGCANCGTGCCCCNR 
GNAACTGTCNTCCGNNNCNGTTNATGN^ 
20 NCTNCC^TTCNAOSnSfNCNGCACAATATTTTNTN 

NNGGGGNNCCTTNNTGNCCTANNCNCNTTACCNAANCCNCTCNTNN^ 
NTANAANANNGCGANNCGNCCNGGNGGNGGTGTN^ 
^ GNCNNGNNCTNTNTNNNNTNNTANNTGNTGTN 

*S NGGGNAGNGNGACNGGNTNTNTNTTGTTNNNTNTGNNCNANGGNGCNGNATO 
'3^25 NNNNNNNANGTNNANNNTTNTATNTNTGTN 
U * TNNNCNNC^GNGNNCANNCmfGGTAAGNN^ 
^ TGGTNNTATTNNNGAGNGNCCNCl^ 

CP GCGNANAANANGNNNTANATCGNGANNGNNCNCTGNNGNNNGGANNNNA^ 
M* NANNGNNCCNNNQNTGACM^CN^^ 

4^30 NNGNTANTGNGGCGNNCGCT^C^CANNCCACCTGTAGTCATNTCATCGNANNTNCCTCCACGNACGA^ 
lii CGNCCCCCTNGNACGGTCNNNTNCTCCTCCGCTN^ 

s" NNGTCCTCCNTCCNCNANCCCTCAANGATCTTNCNNTNTTTANCCCACNGGATN^ 
n CGCCTNGCGNNTNCANNNGNGCCTAANNCCNNCNCNTTCNGNCGGGCGGCTCNGACGGA 
j?j NTCACTTCACCATCNNCTNCAGNACTNNCGNNGCNGTNNTATANAANANCAGC 
5^35 ANNAGTTNGGANGNGCANTNNNGGTGTATATG 
^ NTAGTCCAGANAGGNAGCAGATANANCGNCGCANNCNGCGTTC^ 
^ 3 ANNNCNNNNNCNNCGTGCAGCACNTGCATNCCNCGNANANANTGTNANTNTC 
P TANCTAACGAGANACTTNCCCNANATANAGTGNTATANAGNNNNNNTGATGNNACTO 
& NNGNGAGCCG 
40 

GGGGGGGGGAGCAGANTACNTANNATAATTTTO 

NNCTNANTAGANCCGACNAAANACNNTCNNTAGNNGGGGGGAATANAGGACGANATATGATT^ 
TGGAGANACNNNTGGANNTNCATNNCNGTGGCNGGCCGCTCTAGNAACTAGTGGANCCCTTCGGNCN 
45 TGNNGGNGNANAGAAGANNCATNGTTTTATAN^ 
NNTNAllTNTTTTTNTTTNCNTATNTT^ 

TATNTANAACTNTNTTANTAANTNATATCTTNCNCTTGNTATTGANGTAANANTGNTO 
TNNGAAGTTNNTNCNGCANCTTGGNATTAGGANGACC^ 
ATTCNTGNTTNTNTTTGNGGNGGNNTGTNNTCGNNTCANNTCTGCTO 
50 CNNGAANACTTTTATTTGNNCACTGGNCNAA 

TNTTTTGATNNGCCAAANNCGANCTTTANTNNATTATTC 

GGCNNTGATNANANTNGTTNTTTGAAN^ 

NCGAGAATNCAAGTGNNNNN^^ 

AANGCNTGANANNTAATNTNTCATATNTATGGGNGANNATAGAATGGCTCANCACNAATATACNTAT 
55 ACNNTCNAANGACGCATNCATNTGGGCTTNACANNNNTNTAAGCNCCNAANNCG 
TANTTTGGGAANNNACTACANANATCCACTTTNNNACNTCTNATAT^ 
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CTNNGATTCXTGGCTGCGGANNTTAATANTC^ 
NNATGCTACAGGTANTNNTGNAGNN^ 

ATCNATGATANANATTATNNTNTACNTGTTGGGNAANTNNNTCTCNTC^ 
TNTANTTNCANTAGANTTTGTAAT^ 
5 CCNCCTTGANTNCCNTNANNNNTAGTGGTNGCGTCTANNNNTCGTCTNTACTO 
TGNANNATNNANTNTATCATO^ 

NAAGGAGNACTNATATCATCNCGGTTANTATGAAACNACCNTNTGTGATGGAANGAATNANNNTCA^ 
GTGTTTTCTANACTCCGN 

10 

GGGGGGGGAGCAGANTACNTANATAATTTTNTNTO 
CTCANCNANNNCCGACNAAAIWCNNTC^ 

AGANANCNNTGGAGNTNCANNCNGTGGCNGGCCGCTCTAGNAACTAGTGGGANCCCTTCGGNCNTGN 
1 5 NGGNGNAAANAAGAGNNATNGTTTTNTATANTAGCTNCTTANNNCAN^ 
TCANTTNCTNTTNNTNNTNCNNNTNNNANTO 
TATTTNAACTNTNTTATTAANTNATATC 

GAAGTTNTNCGNNNNCTTGGNATTAGGGAGACCNTTNTAAATTO 

NTNGNGGCTTGTNNTCGNNTCANNTCTGCTNTNTATNCATTN 
20 ANCCTGGTCNAAGNACTNATAGGNGGGTTC 

NCGANCTTTANTNNATTATTCACTNNCATNAANCATNGANTATAAT^ 

TTTTNAANCCCCTAATAACTGACTTTG 
^ NTTNGTTNTNGNNANAATNACANNNGACCNCNCNCCTTT^ 
^ TNTGNTATGNGNGNNNATAGAATGGCTC 
^ 25 GNGCTTTACANTNNTNTAANNT^ 
H NACATCTCACTTTNNNNTTACTNATATTTT^ 

^ NATTANTANTCTAATCCCTTTTGTGNAATGTANTNCANTAACACNNNTTNNA 

CP GNAGNNAATAANNTATNNTNATGTNCNANTNNACTTTGCCCTC^ 

H- TATNCTGTATNTGNTNGNNAANThM^TNTCNCNCNCANTNTO 

*p30 NNNTTTGTAATAGTANATTCNNCTATA 

hi TTNNCNTNANNCNTAGCGNTNGNNTCTNNN^ 

b NGATNNANTNTATCATNTNTNGTACGNACANGCGGTTC^ 

n ANGACTNACTNATATCATNNCNNOT 

m GTGTTTTCTANANTCCGG 



TTNNNAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGC 

TTTGCTGAGGGTCACATTGAGCTCCCAGCGACTTCAGGGGCATCTTTAGGAGTCAGCACTATGGCAGA 

AGACATCCAGGCCAAAATCAAGAACTACCAGACTGCTCCTTTTGACAGCCGCTTCCCCAACCAGAACC 

40 AGACCAGGAACTGCTGGCAGAACTACCTGGACTTCCACCGCTGTGAGAAGGCAATGACCGCTAAAGG 
AGGTGATGTCTCCGTGTGTGAATGGTACCGGCGTGTGTACAAGTCCCTCTGCCCCATATCCTGGGTGTC 
AACTTGGGACGATCGCCGGGCAGAAGGCACGTTTCCTGGNAAGATCTGAACTGGCTCCATCCCACCTC 
TTCTGTCCTCCGTCCTTCTCCCAAGGGTGGTGAAGGGGGACCGGGTACATGGTGATCCCCACCTTGGA 
ATCCTGACTCATGGTATAACTAATAATAAATGCTCGTTGGAAACGTGAAAAAAAAAAAAAAAAAAAC 

45 CTNGGGGGGGGGCCCGGANCCAATTTNCCCNTATNGGGGGGNNNNNAAAANN^ 
NNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNlSnW 
NNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNW 

50 NNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNN^ 



AAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCGGGCTGCAGGACAAA 
55 GTGGCTTCAGAANCCCTCATGAAGNACCACATTCTAAACACCCTCCAGTGTTCTGAGGCTATCATGGG 
AGGAGCAGTCTTTGAGACTCTGGAAGGAAACACCATTGAGATAGGATGTGATGGTGACAGCATAACA 
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GTAAATGGAATCAAAATGGTGAACAAAAAAGATATTGTGACAAATAACGGTGTCATCCATTTGATTGA 
TCAGGTCCTGGTTCCTGATTCTGCCAAACAAGTTATT^ 

AGACCTTGTGGCCCAGTTAGGCTTGGCATCTGCTCTGAGGCCAGATGGAGAATACACTTTGCTGGCAC 
CTGTGAATAACGCATTTTCTGATGATACACTC 
5 ATCATATATTGAAAGTAAAAATTGGCCTTAATC 

AGGCAAACAGCTCAGAGTCTTCGNGTNCCGCACAGNTGCTGGCATTGAAAATTCATGCNTGGGNGAN 
AGGAACCAGCAAGGAAAAATNGNGCCATCCATTATTCCAAGAAATCNTCAANCCACCANAAAAATCC 
CNTTTTTGNAAAACTGGAACCAAN^ 

CAAACTTGNAAANAACCTCCTAACCCAGCCCTGGGAAATTGG 
10 GGATGCCCTTTTANGGGGAATGGGCCTAATGGAAANAAAANGGGAAATTNTTGGATTTCG 
AAAATNGCTTTTTNAAAAANATTTTTTCNTTTO 
AAGGGTTTTNNNT 



15 TNNNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
GGCTTTGTAACCCTCCAACAATGAATACTTCAACTTC^ 

AAAGGACAAACATGAACATTAATATTAATATCTCTGATCCTATTTATTGGATCAACAAAC 
CCTATTACCCCATTCATTCACACCAACAACACAACTATCAATAAACCTAGGCATAGCCATCCCCCTGTG 
AGCAGGAGCCGTAATTACAGGATTCCGCAATAAAACTAANGCATCACTTGCCCATTTCTTACCACAAG 
20 GAACACCCACTCCACTAATCCCAATACTAGTAATTATTGAAACTATCAGCCTTTTTATTCAA 

CCCTCGCCGTGCGGTNAACAGNTAACATNACTGCAGGACACCTATTAATTCACCTAANNGGAGGAGCT 
ACACTTGCNCTAATANGCNTTAGCNCTACAACAGCTC 

n ATTCTAGAGTTTGCAGGNGCTATAATCCAGGCCTATGTATTCACTCTCCTAGTCAGCCTATATCTGCAT 
GACANCGCATAATGACACCCCCAAACTCATGCTTATCATATAGGAAAACCCAAGCCCTTTGACCTNTT 

^25 AAANGGGGCTTTGTCTGNCCTCTTAATAACATC^ 

* AAGGACCCTGGCTAATAAATGGGNCTAACCCCCAAATTTCCTTACCATNTTTCCCATGGGTGACGG^ 

Ni ATGTTTTCCGANAAAAGCNCCTTTCAANGGGGNCCCATAANCCCCACNTGTNCWAAA 

wi CGTTTTGGGAAAAAATTNTTTTTTTTTA 

H= CTTTNN 

.£30 

TTNANAAAACTGGACTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTT 
U TGCTGANGGNNACATTGAGCTCCCAGCGACTTCAGGGGCATCTTTAGGAGTCAGCACTATGGNAGAAG 
^ ACATCCAGGCCAAAATCAAGAACTACCAGACTGCTCCTTTTGACAGCCGCTTCCCCAACCAGAACCAG 
;j;35 ACCAGGAACTGCTGGCAGAACTACCTGGACTTCCACCGCTGTGAGAAGGCAATGACCGNTAAAGGAG 
y GTGATGTCTCCGTGTGTGAATGGTACCGGCGTGTGTACAAGTCCCTCTGCCCCATATCCTGGGTGTCAA 
0 1 CTTGGGACGATCGCCGGGCAGAAGGCACGTTTCCTGGGAAGATCTGAACTGGCTCCATCCCACCTCTT 
C3 CTGTCCTCCGTCCTTCTCCCCAGGGTGGTGAAGGGGGACCGGGGTACATGGTGATCCCCACCCTGGGA 
M> TCCTGACTCATGGTATAACTAATAATAANTGCTCGTTGNAAACGTGAAAAAAAAANAANAAAAATCT 
40 ACNGGGGGGGGCCAGNCACCATANTCCCNTAAANGGAATCN^ 

AGT^GNGGNTGNTNCTNACCCCACCCCNTTTTTTT^^ 

TNTTT>nsrAA>WANCNNNNGGGGGGC]^ 

NNTTTTTNAAANTNNNNAACCCNT^ 

ATT>nNnSTNNCNCCNN^ 
45 CNNNNNNCCCNAWWTNNN^ 

NWNNNNTTNNNNNAAA 



CCCNACTGGAGCTCCCCGCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGATATA 
50 TCCCCTCGTCAAATTCTGTAAACTAAAAGTCAATGTCGATTGAAGGAAAGGGAGTCAGAATTCATTCA 
GGGAAAATTTAAGTGATTACTTCAAACTCTTACTATTATTAAAACTTTTT^ 
TGATTAACTATATATTCAGGGTAGAATTATAAATGAATAATTCTGGCACAAAATAGGACTTCA 
ATTAGAAAAATAAATGAAATCATTGAGATGAAGATAAAATATAAGTCTTTATGATTA 
AACATAAGTGAATGTGAGGATTCATGTCTTAAATTCATCTCAACTGTGTAGAAAGCCACTTCCTTACCA 
55 TGTTCCCATCTCTGTCCCTAAAGAATATCTGTGATTTTTTATCCAAGACTACTGTGCTCTCTC 

TGAATGCCAAGCATCCACAGGCTGACTGTTGCTTCTGGACATCACTGATGCTACTTAGCAGCAGCAGC 



97 



# 



AGCAGAACACACCATAGCAGGTTCTGTTTC 

AAATTCNTTCCCTCTACCCNCTAAATTGGGGACAAAAACCTCNGTTTTTC^ 
CATTTTTATTCCCTTTTTGGANGCATGNGATTAATTNTATNCCTAT 
GCCTTTGGGGNNCCCCTTTNGAAGGGAAGGGAATANNGGGAATTAATTTT 
5 NNATAAAANAATAAAGANGGNCAAAATACCCCCCCCTGGTTTTTTGGANGGGNGGCTO 
NAATCCTAACCGGGCNTTGGCTNCCNAAAG 
CCTTTTTCNNAAAAAATCCCCTCAAANAT 



10 TNNNACAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGC 
NNTAGTNGAAGCTGGGGCANGAACAGGCTGAACCGTGTNCCCTCCCTTAGCAGGCANCCTACCCCATG 
CAGGAGCTNCAGNANATCTAACCATTTTCTCTTTNCACTTANCAGGAGTTTCCTCAAT^ 
TNANNTTCATTACAACANTTATCAACATANAGCCCCCNGCAATGTCACAATACCAAACCCCTNTGTO 
GTATGATCCGNAATANNTACCGCCGTACTACTACTACTCTNGCTCCCTGTATTANCAGCCGGCATCACA 
15 NTGCTATTAACAGACCGGAACCTAAATACAACCTTCTTCGACCCGGCAGGAGGAGGAGACCCTATTCT 
ATATCAACACTTATTCTGATTCTTTGGACACCCCGAAGTCTATATTTTAATCTTACOT 
TAATCTCTCATATCGTGACCTACTACTCAGGAAAAAAAGAACCATTCGGATATATGGGAATAGTTNGG 
GCTATAATGTCAATCGGATTTCTAGGTTTATCGNATGAGCCCACCATATATTCACTGTCCGGAATAGAC 
GTCGACACACGAACCCTACTTACATCAGGCCACTATAATTATTGCTATTNCCAACCGGGGTAAANGTC 
20 TTCAGCTGAATGGCCACACTTCATGGANGNAATAATCAAATGGGGCTCCTGGTATAATGNGAAGCCCT 
AAGCTTTTATTTTCTTAATTTACCGGGANGGGGGTTTAA 
CTNNNANATTGGTNTTTACGAAACCATTACTTACGTTGGNNGNAC 

„ AAAGGAGCTGGTTTTTGCNTNTTTATANGGGGGGGATTTGTTATTGG 

B TTAACCTTTCAANGNTTCCTGGAACCCAAAATCCCCTTTNNNAANTTTT 

SU25 

M G ATCTC AG AGGGGGNGGNTGCGCN CNNCNNT ACNNAAC AN ACN GCGT>WT ACTTNNN ACGCTSTNNCTA 

p TCNONrCANNTATNNCACNCGTANTACGTC 

4 CCNATCAATTGATANNNTCCCTNCNNNTTTTNNCTCTCTTCT^ 

%30 ANNATGNANOSnS[GNCAGTGCTANCTA^ 

CTGCTNCTTNCANTCTNCNNNGTNGCCNNTCGCCGNTCCnsrC 
%fo TCTAANNANNATANAGNNGGNGACNNA 
L NNNATNGGCNNNNGNNNGNOT^ 
y NTTNNNCNNTGTGGGNNNGN^ 
fl 1 35 NTNNANTNANTNCNANNNNCNNGN 

0 GNGGNGANNTCNNGNNTANANGNGNGNGTTTKNCNTCNGANNNNNNTO 

01 CGNANNGNAACNNTCNNATANNNNTGTN^ 

O AAAATCATWANNGNNNANANGNCNGGANNG 
|I NTNAAANGNNTNANNAGTNNTAGANGNANAGGNNNT(^TGAG 
40 GTNNGCANNANNCNNCGAGANCNTTNTATGTTTTTA>^ 
TNTTNCCCTOWAATCNATNG^^ 

NTNNTTTAACTANNNNAATCNACTANGGGNTCTGCAAGCNNACNC^^ 
NACTGNAAGNCNTNAANCNCANTNNANAGTNGCNGNANNNTCNCGCGGNNGCN^ 
CGNCTNAGCAGCANAANCNGTNGTACNTCACAGGANAAC^ 
45 ACNANNNANTNACNANGTTCAGATC 

TGTNAATATACGNACNCNGNNCNGANANTANAANANATGCTGNGNCCTGTGACNTNATNCACAGACN 

GANTACNCNCAAACNNAATNATATCGCNNNCNNNAGANAGCATNAG>WANANNAC 

GAGANNANAGTGATAGNGCGCNANNGACCG 

50 

TTTNANCCTATCTGGAGCTNCACCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGCCTGCAG 
GGGAAGTGGGAGCGTTGTCTGATTCTGGCTTTAAACTCTCGTGCCAGTGCTTAGGCTTTGGCAGGGGTC 
NTTTNAAANNCAATTNNTTTAANNGGGNCCTTGNCATO 
GANTNG>flNfNGGNAAANANNGGCCAANNN^ 
55 NNAGNGGNNNNCNTAT>WAGGCCNCT 

GGCGAAAGNATATATTTGGGCCCTTTGCTTCTGNGCATTCNTTTGGAGGCCACGCGGCTGTGCGCTGTG 
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ACACACTGTGCCNCACACTGTGGCTCTNNACCNGGAAACAAAGGGCTACTGTGCCCTCTTANACAANC 
TGTTTTCCCAGATACCCNCTCAGAANACACACTCTTGTGTC 

GATGTNCACGCTNNCACAGAAAATACCNNGAGAGTTATTTCCCCCNCAGAAAAAAC 
TGACGGGCATCCTACNTGGTGGNGTGGTGTTCAGACCNCCCCATO 
5 TTTTTCTTGAGGGAACNTCTTCAGCTTCTTTCNTCATCNTCNNA^ 
GNNGGGGTTTTTANAAATNTTTTTTTI^ 

AAATTCCTTGCCCCCNCAANTNATTTTTTNTTGNAANGGGAGTCT^ 

GGGCCATCCGGGAGGGAAAATTCCTCCACCCAANAANAAAAAAAG 

CCCCACCNTTTTTTTTNN 

10 

TTTNANCCTATCTGGAGCTNCACCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGCCTGCAG 
GGGAAGTGGGAGCGTTGTCTGATTCTGGCTTTAAACTCTCGTGCCAGTGCTTAGGCTTTGGCAGGGGTC 
NTTTNAAANNCAATTNNTTTAANNGGGNCCTTGNCATO 
1 5 GANTNGNNNGGNAAANANNGGCCAANNN^ 

NNAGNGGNNNNCNTATKNTAGGCCNCTNCNTNTANCAANGGAAGA 

GGCGAAAGNATATATTTGGGCCCTTTGCTTCTGNGCATTCNTTTGGAGGCCACGCGGCTGTGC 

ACACACTGTGCCNCACACTGTGGCTCTNNACCNGGAAACAAAGGGCTACTGTGCCCTCTTANACAANC 

TGTTTTCCCAGATACCCNCTCAGAANACACACTCTTC^ 
20 GATGTNCACGCT>WCACAGAAAATACCNNGAGAGTTATTTCCCCC^ 

TGACGGGCATCCTAC^TGGTGGNGTGGTGTTCAGACCNCCCCATNATNGGGTGCTTNTTTAATACCCTT 

TTTTTCTTGAGGGAACNTCTTCAGC^ 
r ~ GNNGGGGTTTTTANAAATNTTTTTTTTTCAT^ 
^ AAATTCCTTGCCCCCNCAANTNATTTTTTNTTGNAANGG 
% 25 GGGCCATCCGGGAGGGAAAATTCCTCCACCCAANAANAAAAAAA 

CCCCACCNTTTTTTTTNN 

M« TTGANAANANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
4=30 CTNTGCTGANGGTNACATTNAACTCCCNNCGANTTCAGNNNCATNTNTO 
Uj ANNACATNCNGGCCAANATCAGGANCTACCANACTGNTC^ 

CCANACCANGAACTGCTGGCAGAACTACCTGGACTTCCACCGNTGTGACAATGATNTGACCCNTNNTG 
f3 NCNGNAAANTTTCTGTNTGTGAAAGGNANCNGCGNG 

^ NNNNNTTNGGANACNANCCNAACANAAGGCACGTTTCCTGGGANGATCTGAACTG 

rj35 CTNTTNTGTCCTCCNTCCTTCTCCCCAGGGTGGTGAAGGGGGACCGGGGTACATGGTGATCCCNACCCT 

^ GGGATCCTGACNGATGGNATAACTAATACTAAATGCTCGANGGAAACGTGAAAAAAAAAAAAAAA^ 

Vj AATTTTTTTTNGGNNAANNAANGNNCGNNTGGGGNCC 

O NNTTNNAAAAANNTTTTTTTT^^ 

H TNCNCANCCCCCCCNCCNNTTNGAAAAAAAAANNCCCCNGGGGTATNTTNG 
40 TTNGCCNNNNNCCCCNACCCCCCCNN^ 

GNNNNNCNNNGGCCCCCAAAAAAGNGNGGGGGGGGGNNCCCCCTNCT^^ 

NTTNANNCCNGGGGNNTTNNNNTN^ 

AAANNAAAANTNGGGAAAAANAANAATTNTTTTGCCT 

45 

NAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCGCTG 
CCCGGCCGGCCGCCCTGGCGAACGTGGCCGACACGAAACTGTACGACATCCTGGGCGTCCCGCCTGGA 
GCCAGCGAGAACGAGCTGAAGAAGGCATACAGAAAGTTAGCCAAAGAATACCATCCTGATAAGAATC 
CAAATGCTGGTGACAAATTCAAAGAAATAAGCTTTGCATATGAAGTACTATCAAATCCTGAGAAGCGC 
50 GAACTATATGACAGATATGGAGAACAAGGTCTTCGGNAAGGTAGCGGTGGAGGTGGTGGCATGGATG 
ATATTTTCTCTCACATCTTTGGTGGAGGATTATTTAGCTTTATGGGTAATC 

GCAGAAGAAGAAGGAGAAGACTTGATGCCNTCCCCTCAAAGTTTCTTTANAAGACCTGGTNTATGGGC 
AAGACANCCAACCTACAGCTTAACCAGGAATGTNCTCTGGTATGGCTTCCANGGGCCAAGGGGGGNA 
GGCTNGGACCTGTCAAAAAGTGTAATNGCCTTGGTCGGGGGCCNAGGGGGNCNCATTAATGAACAAA 
55 ACAGCTGGCTTCCAGGGATGGNGCCACCAAATCCAGCTGNGGGGGTCTGGACTGGAATNGGANAAGG 
GAAAGGTAATTTATGGAAAAGGGNCCGTNGTAAAAAANGGGANGGGAAAAAAAGGGGNTTA^ 
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AGTCCAANAATTNTTGAAGTCCCCC 

CTNGGGGAAACCAAACCNGGNCCCCCNGGGGNNGGNANCCCGGGANACATTC^ 

NAAAAAAANAACCTTGGNGGGGTTTCCCANAAANAC^ 

AAAAAAGGGACTTGGTGGAAACCNTTTTT 

5 

TTNAANACAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAATTCGGCACGAGGGTTTGCCGCCGGGACACAGGNGNCGTGAAAACCANNGTTAAACCTAAGCCAA 
AATGGGAAAGGAGAAGACCCACATCAACATCGTTGTCATTGGGCACGTAGATTCAGGGAAGTCTACC 

10 ACGACTGGCCATCTGATCTATAAATGTGGCGGGATCGACAAGAGAACAATTGAAAAGTTCGAGAAGG 
AGGCTGCCGAGATGGGAAAGGGCTCCTTCAAATATGCCTGGGTCTTGGACAAACTTAAAGCTGAACGT 
GAGCGTGGTATCACCATTGATATCTCCCTGTGGAAATTTGAGACCAGCAAGTACTATGTTACCATCATT 
GATGCCCCAGGACACANAGACTTCATCAAAAACATGATTACAGGCACATCCCAGGCTGACTGTGCTGT 
CCTGATCGTTGCTGCTGGTGTTGGTGAATTNGAAGCCGGTATTCTCCAAGAACGGGCAGACCCGTGAG 

15 CATGCCCTTTTGGCTTACACCCTTGGGTGTGA 

ACTGAGCCGCCCTATAGTGAGTCCGNTANAAANNNNTTTTGGNNNl^ 

TTANAANGTNCNAANGGGCCCGGGNNGGNNNNCTTTTNNCC 

NAAACCCTNNTTTNATNCCCCNNN 

TNNISTNGGGGCCCCCNCGNn^ 

20 TCAANNTTGCNCTAANAAACTACCCGTNTNNNNNNNNTO 
GNNTNTNNCNNNNATTTTNCCCTTGNNGGC 



^ TTGANAANACTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCC 

^25 CGTGTGGCCCTNTAGTGAGTNGNATTACATGCCGAGCTCCAGACAGACATCAACGAGCTGACCAGCGA 

l -M CCTGGACCGCTCAGGAATCCCCTACCTGGACTATAGGACCTATGCTATGCGAGTCCTGTTCCCGGGCAT 

^ CGAGGACCATCCTGTCCTGCGTGAGCTGGAGGTGCAGGGCAACGGGCAGCAGCACGTGGAGAAGGCC 

01 CTGAAGCTCTTCGCGCAGCTCATCAACAACAAGGTGTTCCTGCTGACCTTCATCCGCACCCTGGAGCTG 

H CAGCGCAGCTTCTCCATGCGGGACCGCGGCAACGTGGCCTCGCTCATCATGACGGGCCTGCAGGGCCG 

lp30 CCTGGAGTACGCCACCGACGTCCTCAAGCAGCTGCTGTCTGACCTCATCGACAAGCACCTGGAGAACA 

Uj AGAACCACCCCAAGCTGCTGCTCCGGAGGACAGAGTCTGTGGCAGAGAAGATGCTGACCAATTGGTTT 

J" GCCITCTCCTGCACAAGTTCCTGAANGANTGTGCCGGGGAGCCGCTTGTTCATGCTGTACTGCGCCATC 

n AAGCAAGCAAATGGAGAAGGGCCCATTGACGCCNTACGGGCGAAGCACCCTATTCGCTGACGAGGAA 

It CAACTTATTCCGGGANCAAAATNGAACTACCAANAACCTTGATTTTGAACTGNGTTAAATCTTGACAA 

^35 NCAANAACAGCCCCGGAAATNCCAAGNGAANGGNGTTNAAACTTGGGAACCCCNTCACCCCAGGTTC 

U AAAGGANAAAAAATCCTTTGATGCAAGNNTAAAAAAAAACGTGGCCCCTTAAT^ 

-J 1 CAAGGGGNTTTGGGGANATTGGGACTTTNGGAANNGGGGGNAAAAANGG 

Li 

a ' 

40 GCCTATANNGAGNCGNATNACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 

TCGGCACGAGGTTTCTTTTCTCTTTTTCAGTAAAATGCAGTGATTATT^ 

TGTATATTATAGATATTCTTTCTCATAA 

AAAATTTCCTAAGGGCAGATCTACCATATTTCATT^^ 

GTGTGTGTATGTATTTTGGAGGACTGCTTTTGTTTTGATCTTGTT^ 
45 AAAGTGATGGCACAAATATCTAGGAAGACTTTTTTCCCAAGATACCATATCCAAAAGAAACATAAAGC 

TTGACTGTCA'rrrrrCAAAGCAGATAAGAGGCTTTTAAAGGATGAGTTTCCTGTGTG 

TGCCGTTTGACTGTTGTTGTTAAAGTCGGTAAGTCATGTCTGACTCTCTGTGACCCTGTGGACTGTTGTT 

TGCCAGGCTCCTGTGTCCATGGCATTTCCCAGACAAGAATACTGGAGTGGGTTGCCATTTCCTTCTCAA 

GCAATTTGATATGGTTCTTATTTTTATTCCAAAAGCTGAACGTGCTTT 
50 TAGGACTGGAAACGCCCTCCTGGTTTTAAGAAATGCCTCTNGNCCAATCCAGTTGCCGCTAGCCACGN 

TTTCCTCTTTAATCTAAAGGTATO 

NCCCCATATCAATAGGCTCCNTGGTGGTNNNCGTGGTTTGAACTTTTAATTGC^ 
GTNTTTTNANNNCAATTTTTTATTATO 

GGTTCTTGAAANNTTTTCCCCTACTGGCAAAACGGCNTTTTGAACNCT 

55 
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NNCAANNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
TTCGGCACGAGGGGCCTGTACGCATGCGGGGAGGCTGCCTGCGCCTCGGTGCATGGTGCCAACCGTCT 
GGGTGCAAACTCGCTCCTGGACCTGGTTGTCTTCGGCCGGGCGTGCGCCCTGAGCATCGCAGAGTCCT 
GCAGACCCGGAGATAAAGTTCCCTCGATTAAACCAAATGCTGGGGAA 
5 AAATTGAGATTTGCCAATGGAAGCATAAGAACATCGGA 

AGAGCCATGCCGCGGTGTTCCGTGTGGNGAGTGTGCTGCAGGAAGGCTGTGANAAGATCAGCAGCCT 
CTACGGAACCTGCGGCATCTGAAGACGTTCGACAGGGGGAATGGTCTGGAACACTGACCTGGTGGAG 
ACCCTGGAGCTTGCAAAACCTGATGCTTTTGTGCTCTGCANACCATCTACGGAGCCGGAGCCCCGGAA 
GGAGTCGCGCGGCGCCACCCCAGGGAGGACTTCAAGGAGAGGGTTGACGAATACNATTACTCCAANC 

10 CATNCAGGGGCAACAAAAAAACCCNTTTGACACACTTGGAGGAACCCACGCTNTCTACGTGACATCA 
AAANTGGGAAGGGCACCCTGAGTCAAACCTGTATCGAAAAACTTTTAACGAAAACTGATTGGNCCAT 
GTTTCCCCAANCCTTCGNTTTTTAATGAGGANAAANGNGGTTTCCCTGGCCCN 
ANCCCNCCCCCCCGGTTTAGGGNNNNNCCCCCNTTTTTTO 
CCTTTTNNNAAAAAATNCTNNCNN^ 

15 CCCGGGNNTTTTTTTTNNAAAAAAAAAA 



TTCTCAAGGGNGGTGCGGANGCGAGCCTCACACGTCCCNNTNNACNCACCCNCTGGANNTCTCCNTNA 
CNTGCGGCNTGAACGCGANCCTCNTATNCNGTGTGCNCCCCCNAAC>JNGANATANCAANNCCAGCCA 
20 CNNAGANNTTTCGCTATTCNTANAN 

NACNTTCTAAGTNNNNTNAAGCGCCNNANNTCNATGCNCCACTTO 
AGANNGNNNCCNNANNNAACNGNG 
p NANTGGGNNCCNGGNGGGNNTNTNTNNTNNA 

^ NNCNATTGNNGGNNGNNNACGGCNANTNGCNTGNGNGNGTNGNAGNAGC 
^25 CGNCTAATGCCCCTATGGGNNNNNNACNNTNNNNAN^ 
:"1 AGATGNNNTGNGTTGGATNNGNN>nsrNACAT>^ 
2 NNGTNNTOTATNNNNNGGNANNN 

H S CGNNGNCAGNNTNNGTNTNT1WTNAANCCGGNCCCGAANNGCTAA 
%Z NNNNNNNNGGNNGNATNN^ 

-F30 TTNNNCTNTGGNGNTTAGNGGANNCCANNGNACGTGNTNGNNNN 
W AAGCTTCTCNANAAAGNTAGGGCGGCCAACCCNTC^ 
a ANGGCCNNNACCGNGCCTNNTGCACTTNOT 
p NNNTGCNNGGAANNC^WNCNCGTNCGT 

gi OSrCTGCNGCNGCACGNNNGNNGTGGTNCTGNACANAGTTNGCTNTGAGNAGTCNCN 

p35 ACTNANTGNAGCGTAGCGGAGAGANCAGAANGGCANGTCGCCGCTGNNCNGTAGNNANNCTGNCAN 

r ^ NGCCGGNTGNNTNTNTTGTCAACGNAGCGNNCTsfCCACAGTNGNGANTGCNCTNG 

H NAGGNNAGNNAGTCGTNTGCNCNNNGNGANATCGCGAANCNTNANANAGCCG 

40 TTNAGCCTATNTGGAGNTNNANNNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGG 

GAANTTCGGCACGAGGGCCACACCGAAGCCTACCCCAGCTTCCTGTCTGTGGAACACTCGGGCCTGGG 
GCTGGNCCCTGCCTATGGGTNTTTACAAANCCCNTACGGAATNACNTTCNANCCGCNGCNGCCANNAC 
CNAGGGCCNGCNAGGNNCCAAANCCGGGGNANCWACCCGNNCN^^ 
CNNCNTTNAACNNGGCTTCCTNGAACCAA^ 

45 NNCCCACCCNGNAACNGGCTTGGAANTTTTACCNAACTTNACCAANTTTC 

CGAACACATTCACANGGCACANGGAAANNCCCATCCACNGGGAGAGTGTCCGGGTTATATCAAAACA 
GGGGGGACAT^AGAGAGTGNGAGCACCTTTTANNCTATANCACTGNGNTCTCTTTG 
NAGAGAGNGTGTGGCTTTGCNCGGGAAAAGANTGTGGANACCCANAAACCCCCGGGCGGGGACTTTT 
NACANAGAGGTGTGAGTGNNCCCCCGANTANTGCACTGGNGGATAAAAAATATATATNTCTTCTANTN 

50 TTACACCCNNCNTTTTGGACTACNCNCGAGGNCCCCGC^ 

GGGNGGGGCCACAGGACTTCCTCCCCCGCTTGTGGAAGNCCCCAAACCCCGTTGNCCCCNGGGGCCGC 

NGNTTNTTTTNTTTTTTT^ 

TTTNTCCTTTTTNCNTNCNTTTN^ 

NNTTNTTTTGGAAAAA 

55 
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TTNAGCCTATNTGGAGNTNNANNNC 

GAANTTCGGCACGAGGGCCACACCGAAGCCTACCCCAGCTTCCTGTCTGTGGAACACTCGGGCCTGGG 
GCTGGNCCCTGCCTATGGGTNTTTACAAANCCCNTACGGAATNACNTTCNANCCGCNGCNGCCANNAC 
CNAGGGCCNGCNAGGNNCCAAANCCGGGGNANCNNACCCGNN 
5 CNNCNTTNAACTSTNGGCTTCCTNGAACCAAANAANNTTCC 

NNCCCACCCNGNAACNGGCTTGGAANTTTTACCNAACTTNACCAANTTTCCACT^ 

CGAACACATTCACANGGCACANGGAAANNCCCATCCACNGGGAGAGTGTCCGGGTTATATCAAAACA 

GGGGGGACATNNAGAGAGTGNGAGCACCTTTTANNC 

NAGAGAGNGTGTGGCTTTGCNCGGGAAAAGANTGTGGANACCCANAAACCCCCGGGCGGGGACTTTT 
10 NACANAGAGGTGTGAGTGNNCCCCCGANTANTGCACTGGNGGATAAAAAATATATATNTCTTCTANTN 
TTACACCCNNCNTTTTGGACTACNCNCGAGGNCCCC^ 

GGGNGGGGCCACAGGACTTCCTCCCCCGCTTGTGGAAGNCCCCAAACCCC GTTGNC CCCNGGGGCCGC 
NGNTTNTTTTNTTTTTTTTTT^ 
TTTNTCCTTTTTNCNTO^ 
15 NNTTNTTTTGGAAAAA 



TTNAAAAANTCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
CGGACATGCTGGTCGTGCGAGTGGTTGAGATGTCCATCCTGGAGCCTGACGTGCCCCTCCCACTAGTC 
20 CTCCTCTCCCAGCCCAGCTACCTCAAAGTCTTCGTCCCCAAGCACACCCAGGAGCTGCGGCTGGAGCT 
GCAGGGCTGTGTGTCCAATGGGAGCCTGGGCTGCCCTGTGCACCTTACCGTGGGGTCGGCCACCCTGC 
CAGGAAACTTCCAGAAGGTGCTCACTTGTAGCGATCCCACCACGGCCTGCCGCCTGTTGTTGCCTTNAC 

^ CACCNTGGNAACGGNGGTTGCAAGTGACGGCCAAAAGCCTGGCGGGGCCCCGCGTGTTGGNNACGTT 

^ AATNGCCGGGGTTGCCTTNACAGCTTGCANACCGTGAAT^^ 

^25 AGCCCNAACCAAANNAGCACCGCNTCCACGGGCCCGCCGCCCTTGAGCCCCAACACCCAGGACCTGG 

ACCAAAGTGGC^AGGCAGGCAGNGGCCCTTTNTGNTTAAGGAGCTTCCCCATCCTGCGGGAA^ 
M GGATGTGGNGTTTTGGGCCCTTTCCGGCCCCTGGAAAGGGCCTTGGNGGCTCGTGCAAGTCGGACATT 
ffl GCCTTAAGNGATGAAAATTGCNCCTTTAACACGGG 

H= TTTGGGAACCGTAAAACCAAAACCGNGGATTGGCCAACAACCACCCTNGGGGGGGGGCCT TGTGNGA 

£ 30 ACCGNCCGGGTTTGCCCTTTTNTTNAA 

hi CAAGGGGTAANCCCCTTTGGCCCCTTGANNGCC^ 

7* TTACCCAAANAAAAANAAAAATTGG 



^J35 NAAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCCGN 
P CAGGACACAGGTGTCNTGAAAACCACCGTTAAACCTAAGCCAAAATGGGAAAGGAGAAGACCCACAT 
UP CAACATCGTTGTCATTGGGCACGTAGATTCAGGGAAGTCTACCACGACTGGCCATCTGATCTACAAAT 
Q GTGGCGGGATCGACAAGAGAACAATTGAAAAGTTCGAGAAGGAGGCTGCCGAGATGGGAAAGGGCT 
M= CCTTCAAATATGCCTGGGTCTTGGACAAACTTAAAGCTGAACGTGAGCGTGGTATCACCATTGATATCT 
40 CCCTGTGGAAATTTGAGACCAGCAAGTACTATGTTACCATCATTGATGCCCCAGGACACAGAGACTTC 
ATCAAAAACATGATTACAGGCACATCCCAGGCTGACTGTGCTGTCCTGATCGTTGCTGCTGGTGTTGGT 
GAATTTGAAGCCGGTATCTCCAAGAACGGGCAGACCCGTGAGCATGCCCTTTTGCTTACACCCTGGGT 
GTGAAACAACTAATTGTTGGCGTTAACAAAATGGATTCCCTTGANCCNCCCTATAGCCAGAANANATO 
CNAANAAATTGTTAAGGAAGTCAGCNCCTATNTTAANAAAATTGGNTACAACCCCGACACAAGTA 
45 TTTGGGCCAATTTNTGGCTGGAATGGGGACACCATG 

GGGATGGAAAGTCNCCCGTAAGGGCCGGCAATTGCCNATGGGAACCCCCCTTGNTTGAAACCTTTGGA 

ATGGANTTTTGGCACCAAATTTGNCCAAATGGAAAAAANCCTTGGGGTTGGCCTO 

NTTAAAAATNGGGGGGGTTTGGGNCCTGGCCCCTTGGGGGGCCCGGNGGGNAAACTTG 

50 

TTNANAAAATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
CGAACAGTCCTCACGCCGATCTCTTTNCTGGNTCCCACCCGCGCCAGGTGACACGGAGAGCTGACACC 
ATGGTTCATCAGGNGCTCTACCGGGCGCTGGTCTCCACCAAGNGGCTGGCGGAGTCCGTNCGGGCTGG 
TAAGGTGGGCCCTGGCCTTCGGGTGCTGGATGCGTCCTGGTACTCGCCGGGCACCCGCGAGGCCCGCA 
55 AGGAATACCTGGAGCGCCATGTGCCCGGCGCCTCCTTTTTTGACATANAGGAGTGTCGGGACAAGGCC 
TCGCCTTACGAGGTGATGCTGCCCAGCGAGGCGGGCTTCGCCGACTACGTGGGCAGCCTGGGCATCAN 
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CAACGACACGCATGTGGTGGTGTACGATGGTGACGACCTGGGCAGNTTCTATGCGCCGCGGNTCTGNT 
GGATGTTCCGTGTGTTNGGCCACCGCACCGTGTCCGTGCTCAATGGTGGGTTCCGGAACTGGCTGAAG 
GANGGCCACCCGGTGACATCTGAGCCCTTACGCCAGAAGCCAGCCATCTTCAAAAGCCACGCTGAACC 
GCTCCCTGCTCAAGACCTACGAGCANGTGCTGGAAAACCTTCGAATCAAAAAAGGTTTCAACTTGGTG 
5 GAATTCACNGGCCCCANGGGCGGTACCTGGGCACACAAGCCGGAANCNANATCAGTAGGACTGGAAC 
TCGGGCCACATTCCGAAGGCTTCGGTCWACATTGCCCTTTCATTGAACTTTCT^ 
NTTTTTNAAAAAAAACCCAAAAGGAAACCTCCCITGCCCTTG 
CCTTTAANAAAAGCCCCTTTTTTTGGCCCCATTGGCCCGGGAANGGNGTCACC 
GGCCCTGGGTTGNTTTAACCTTTNGG 



AGCCTATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
TCGGCACGAGGGTTTGCCGCNGNGACACAGGTGNCGNGAAAACCACCGTTAAACCTANTCCAAANTG 
GGAAANGANAANACCCNCATNAACATNGTTGTCATTGGNCACGTAGATNCAGGGAAGTCTACCACGA 
15 CTGGCCATCTGATCTATAAATGTGGCTGGGATCGACAAGAGAACAATTGAAAAGTTCGAGAAGGAGG 
CTGCCGAGATGGGAAAGGGCTCCTTCAAATATGCCTGGNTCTTGNACAAACTTAAAGCTGAACGTGAG 
CGTGGTATCACCATTGATATCTCCCTGTGGAAATTTGAGACCANCANGTACTATGNTACCATCATTGAT 
GCCCCAGGACACATANACTTCATCAAAAACATGATTACAGGCACATCCCAGGCTGACTGTGCTGCCCT 
GATCNTTGCTGCTGGTGTTGGNGAATTTNAAGCCGCTATCTCCANGAACGGGCAGACCCGTGAGCATG 
20 CCCTTTTGCTTACACNCTGGGTGGGAAACAACTAATTGGTGGCGNTAACAAAATGGATTCCACTGGAC 
CCCCCTATAGTGAATCNNNATTACCANNNGGNGGNGAACCCTNNAANCAAAN 
GGG>mTNNCGGNCCCNNGGGNNNGNNNNNNNGN^ 
NNNNNGNNNNNNNNCNNNNNNNW 

% NNNNNNNNNNNNTTN^ 

f:25 ANNNNNNNNNNNNNNNN 



y" 5 gnnccttantagnggangngcggcaatntaacngnggggaggtccccanttaccattaatctgcctn 

h; ncatcccccncggagccttgcatgagcanatcnccggtcatcngaggagagntttcacgnggtctctt 

4-30 aagaatacangtgnc^gtgtcctcaggggggatctgntaatntantttctccttctntnaanccgto 

hi naannnncnatacacnaacgtanantnaaaant^ 

ccgcgcnngccnactcngtntcagncmwcto 

o aggntanncnannngngnattgtncagcagctnntnngactngngnang 

jj* tntaaagnnnannnnnnnnntnn^ 

"^35 tgangatnaattnnnngcgnnannnnantttangngtcggng™ 

^ attanntggngtntntatntttacn 

fci NGNTTT>WTNTTNTNCTATNATNNGNTCACN 
Q GAATCGATCNNGTNNNGCNCGNNTNTGNTN^ 

M* TTNCNNCC ATN AAKNG ANGC AGNCT ACISTN AN A^ C ACTG ACN GNTGATTACATTAGATTANG ANNAN 
40 NGANCANCNGNANTTGTCANANACTGCGTNCNNCAACGNAG 
CTNTGNNCTNGTCAATNNGNACANTNNGNCN 

GCTNNGGACNCNGGANCGTNANGCCCNNNNNTGTNNAANNGNGNCGGCN^ 

CANTGNNGCGCGCACNTTGTNATCTCCNCGCAGGNAGAATANCGAGNCGNNNGTGNGNGCTNTCNGC 
TATGGCNGNANTCGCNNNCGTAANAGAGTGATNCNCGNNGGNNTANGCCGNGTNNN^ 
45 NTGTGNNNCGNNNCGNGNCGCNGACAGANTNCCNCGCNCGCGANTNTNCANCTANNNGNANCANAG 
AGNGCTNGTNTNTNNNNGAAGTTACGNNTTANNCAANCGNTAG 

ANTNCCACNTCGTTGGTGTNTTANTNGNANNCGTCGNGTAGNTATCANTGNTGANAGCGNGNGGNNG 
CTGGCGTNNTCGGATANTNTCNGNGNCANTNAGNATGCGCGNTAGACAGTNANCNGNGGNNGNCATN 
AATCNGNGNTNGNCGNACNGTNNGCGACANAGTNANNTCGTGNCGANCAGTGACTNTCACGNTCNCN 
50 NNANTATCACNTNCCG 



GANTNNANTGNNGCCGANTCNCNGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGANT 
TCNNNCACGAGGANATNTCTTTAANAGTAGGAGAGGGGCCAATAGCTGNCATCATGACTCCAACTCTT 
55 AAACCNGGNTTNACNGATTANTAANNANGNCNNTCATNANTCACNANANCCTGGNTCNTTATACNCN 
CGCTCNCATTNCNAACNNTTTNTNCNCNTCNNCNNNNTNTCTTN^ 
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NANCACNTCTAGNNNTANTNCCGACATTCNCNCNNCNTNTNCGNNA 
CCNNAACTANTCTGNCATATCNCNGAGCCNCGT^ 
NCCTTCTNANCCNNGACCTCTTNCTNCNTNATNNNCANCCNNNA 
NNTNTTNNNGNTNANNCTKNTCANNTNNG 
5 TNTNTCCNTTATTNNCTATNNCCANNCN^ 

CCCTCTGTNCNACNCTNCTNTCNCGGCTNNCNTANTNCGAGNCNNCCNTTANCTGGG^ 

NNCNAGCTNGANG>nN[CNTCNNCCCCNANANCTC 

TCTATNNNTCNTATTNNTO 

NNCACCNNATNNTNCATNTACTAGNTTCNTTNCTCGCACGNNN 
1 0 TGTATTNCNNTNNCCNTGTTTANNCTTCCTACATCGTTN^ 
CNACCTACTNCNTTCTTCGTCTTNCTTATCT^ 
NNTCNCNTAACOTTCTCTAGCTTT^^ 
AANTCTCTNNACCATTCTTCNNCCTCGGCTCC 

15 

GCCCTATCTGGAGCTNCANCNCGAGNGGCGGGCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
ATTCGGCACGAGGAGAGGTGCAACTTTCTTCGGTCGTCCCGAATCCGGGTTCATCCGACACCAGCCGC 
CTCCACCATGCCGCCTAAGTTCGACCCCAACGAGATAAAATGTACCTGAGGTGCACCGGGTGGGGGAA 
AGTCGGGGNCCCGNTCTGGCCTTGNCCCCAANAANCGGGCCTT^ 
20 GGGATGACNTNGCC^ANGNNACTGGNGANTGGAAGGGNCTGNAGANTACNGGGNAACTGNCCNTTC 
NNAACNAANNANCCCNAANTGNNGGGGN^ 

ACCNCCCAGGGACCGAAAGAAGCCGAAAAACCTTTAGCNCNNNGGAAACNTTACTT^ 
f-1 GNCAACNTTGNCCNGNANANGCNGGATTGGNCTCTAACTNNANAACTTTNTGGAACC^ 
% TANCTGGGGACCGCGCCACATCTGTGGGGCTGCAATGTGTGATGGGGCGCCACCCCTCATGGACATCA 
«25 TTGANGATATNNAACACTGGCGCCCATGGAAATGCCC^ 
J'l ATAAGGNGCCCTTTTTCACACCNCAAAAAAAAAAAAAAA 
™f ANNTTTCCCTTTNNNNNGGGGGGNGNNNTTAACN 
H 1 CNTNTNNNTNNACNNNNNA 
*f TTNTTNTNNNCTTTNNNCNNTTGN^ 
30 GCTNNTNCNNNTNNTTN^ 

yj 

Q TTNAGCCTATANNGAGNCGNATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGNAGG 
m AAAAAAAATTGTAGGAAGTCAGCACCTNTNTTAAGAAAATTGGCTACANCCCNGNCACANTATG 
g35 TGTGGCWAATTCTGGGCTGNANGGGGNNCAAC^TNCrAAACC^AATGNCTATNANNCC 
m GGANNGNAAGGCANCCGNNAGGGNCGGNATNGCCNNGGAACC^CCTO 
± ATTNTNGCANCNACTTGCCCNANTGNNNAAN^ 

[ J GGGGATTGGTACTGGCCCTGTGTGGTCATGTGTGAGACATGGTGTTCTCAAANACTGTGNATGGTGGT 
• CANCTNTTGCTCTCACNGCNATGTGNACACACTGAGNATGANACCTTGTGTAAAATGCNCCNCTGTAA 
40 NCATTTTGTGAAAACCTNTNCNGNGGACACATGTGN^ 

AAAATATCCCCCTTGGNANATNTGNGGTGTTGGANCANCACAAATGANNCCCCCCCTNGGANACNTN 

NCTNNGTTTNCANNCTCNCGANGNTTTTTNTTGNAANCI^ 

CCCCNNGTGNCTGNGANTNGTTGNCACCACANCTCANTAGCTTNCANANTNNGNCTGNAGCCCNAGA 
NAAGAAAAAATAGATNNTTCCNTTTTTTTGGAAAAAAAA 
45 TCNAAAANAATGGTGGACGGACANCCCNCNATTGG 
TF1TGAAAAAGNANNNTTTTGATTAANTCCNCCC 

GAAAMAAANCNACCCC^TTGTTGGGGGGNNTTCC^AANNAGCGGNCCTO 
TNCTTGCTTTNGGAACNCN 

50 

TTNAGCCTATANNGAGNCGNATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGNAGG 
AAAAAAAATTGTAGGAAGTCAGCACCTNTNTTAAGAAAAT^^ 

TGTGGCNAATTCTGGGCTGNANGGGGNNCAACNTNCTAAACCNAATGNCTATNANNCCNNGGTTO 
GGANNGNAAGGCANCCGNNAGGGNCGGNATNGCCNNGGAACCNNCCTN^ 
55 ATTNTNGCANCNACTTGCCCNANTGNNNAANCCTTGNNNTT^ 

GGGGATTGGTACTGGCCCTGTGTGGTCATGTGTGAGACATGGTGTTCTCAAANACTGTGNATGGTGGT 
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CANCTNTTGCTCTCACNGCNATGTGNACACACTGAGNATGANACCTTGTGTAAAATGCNCCNCTGTAA 
NCATTTTGTGAAAACCTNTNCNGNGGACACATGTGNGCTTTTTATO^ 

AAAATATCCCCCTTGGNANATNTGNGGTGTTGGANCANCACAAATGANNCCCCCCCTNGGANA(>JTN 
NCTNNGTTTNCANNCTCNCGANGNTTTTTNTTGN^ 
5 CCCCWKjTGNCTGNGANTNGTO 

NAAGAAAAAATAGATNNTTCCNTTTTTTTGGAAAAAAAANTNG 

TCNAAAANAATGGTGGACGGACANCCCNCNATTGGm 

TTTTGAAAAAGNANTSTNTTTTC^ 

GAAAAAAAANCNACCCCNTTGTTGGGGGGNNTTCCNAANNAGCGGNCCTNAAA 
10 TNCTTGCTTTNGGAACNCN 



NAAAAGCTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTC 
GGCACGAGGCCGGGTTCGGATCGCGAGTCCGCGCCGCAGCGGGCACCGCGGTCCGGAGCTATGGCGG 
15 TCGTCGTCCGAGTAGTTTATTGTGGCGCTTGAGGCTACAAGCCCAAGTATCTTCAGCTCAANAAGAAG 
TTAGAAGATGAGTTCCCTAGCCGTCTGGACATCTGCGGCGAGGGGACTCCCCAGGTCACCGGCTTCTT 
TGAAGTGTTCGTAGCGGNAAAGCTGGTTCACTCCAAGAAGGGAGGCGATGGCTACGTGGACACGGAG 
AGCAAGTTTCTGAAGCTGGTGGCCGCCATCAAAGCCGNTTTGGCTCAGGCCTGATGTGGCCTAAAGGC 
AGAGACCAGTAATCGTGGCCCAGCCCCTCTCGGCAGACGCTTCATGACAGGAAGGACTGAAATGTCTC 
20 TTGGACGCCTGGTCCTTCCCTGATGTTCTCGCGGCCGCCGGTTGGAGCANANATGGACACCCCTGGTCT 
TTGCCTGTGCGTGCGTGTGTGCNTGTGTGTCCCCCCACGCTGGTCCTGGTGCCTTCCCCATCCNTCATN 
AACATGNTNTNACCAGCCTTCCCCATGTTATNCATTTATCTTNNNGCNCCTO 

p GCTTCTTTTNNGGGGGAGCCNANANGOT 

J ACTCANAANGCAATAAATGGNGATGAGGTTNCCCTC^ 

1*25 TTCCCCAANTGGCCAAAANTTGGGGNNGGNNTNAANNNNNN^ 

J": NNNNNNNNNNNNNN^ 



TTNTTGAACNANNTGNNTGGGANCCTCCNACCGGCGGGGGNGCGGCCGCTCTAGAACTAGTGGATCC 
4-30 CCCGGGCTGCAGGAAAAAAAAAAAAAAANTTTTGGGGG 
W GGGNGCGGNTTNAAAATANAAACNTGNNCT^ 

n GGGGATTANTCCNNGNNAGNANTCTCCTNTTCNCATTNATANAC^ANTCCNNTCN^ 
p NTNNAAAACTTANAATAANATTGNNAGNATTNGNNTTATTANCTTNCTCN 
HI NNCANTAANANTNTATCTTANTTTNTNNANCTTATNANCTNTAT^ 

n35 TAGGNNCAAAGNNTCTCNNCCNNTA>^^ • 
^ NCNGANNTANNGTNGNNCNNGQWTGGNGCAATTAANCCAAANTNACAANCTCATC 

TTNCCNACGGNTGACTAACCCTGGNGCCANTTTCTCTANTGTCNCCCAGCNGGNACTNNGTGGNANGT 
H NTCCNNTGNNGTNTTGNANCACAC^A 

^ TGNACTNAAAGNGANGGCCCACCCCNGTNGANNANCNTNNATCCCCNTCAANNCCCCAAAANCTCAA 
40 NNCATNCCTTNCAANANCCCAANGCCT 
ANNTTCCTNNNATNANACCTT^^ 
NCCNTTNGNATTTTNATTGNTNTCTNCCNNACATNN 
CTGANNNACCAATNTNCNANNNNCTTGTTNCCNATTNNACCTO 

NACNGCAATTTCNNAAACCNNTANAANTNGNGANTTGGGNCNCNCCCCNTCNCCNCTT^ 
45 NTCTANATAATNAANNATNNCACCATCTACCAACTTNCNCTNCCCNCCCANNCCAAGG 
TTTANTTNTNTTTNNNANCNTANTNTCANCATANNTACTO 



TTTGANNNCNNTTGGAGNTNNNCTACAGGGGCNGNCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 

50 GGGNGAAAANNACCNTTAANNCTAAGCNAACATGG 

ATTGNGCNNGTAAATTNATGGANGTCTACNACNACNGANCATATGNTCTANAAACNANGCTGGATCT 
ATAAGAANCNAGCTGGGTCTATGANAAGTGGNCTTAACATGTATGACCACTTTTTTAANCAGCCANAT 
CACAATGAAAACATCACTACTGTAATGCTTGGCCCATGATGTTATTTCCTCACTATCAGTTGAGACCCA 
GCAATAAATATAAAACGTTGCAAAAAAAAAAAAAAA 

55 CNNNTANGGGNNNGTNTTTNNN^ 

TTGAANTCCNNNTNTTTNCTNTCGAACNNNGCAATANCTGTTNATO 
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ttctcagttttntaaacatt^ta^ 

ctntncnntttgcctnatattnttatncantntcncc'ri'r 

naannannattnnnctntnttcctnctttto 

ganttnngcnttanaacnattctt1waaccctncttntto 

attttttaatttncctctcn 

atacntnttncgtttacccactanngttcattccntgtttntcnattc 

nttntnnnganntntcntnannattngnann™ 

tngtgnnnncnn 



aaanctggagctccaccgcggtggcggccgctctagaactagtggatcccccgggctgcaggaattcg 
gcacgaggaaggtgcaactttcttcggtcgtcccgaatccgggttcatccgacaccagccgcctccac 
catgccgcctaagttcgaccccaacgagataaaatgtacctgaggtgcaccggtggggaagtcggtgc 
cacgtctgccctggcccccaagatcggccctctgggtctgtctccaaaaaaggtcggtgatgacatcg 

15 ccaaggcaactggtgattggaagggtctgaggattacagtgaaactgaccattcagaacagacaagc 
ccagattgaggtggtaccttctgcttctgccctgatcatcaaagccctcaaggaaccaccaagggaca 
gaaagaagcagaaaaacattaagcacagtggaaacattacttttgatgagatcgtcaacattgc 
gcagatgcggcatcggtctctagctagagaactttctggaaccattaaagagatcctggggaccgccc 
agtctgtgggctgcaatgttgatggccgccaccctcatgacatcattgatgatatcaacagtgggcgc 

20 agtggagtgccccgctagttaagaactgcaaaggaaaataaaggaccat^ 

aaaaaaaactngggggggggccgggnncccaattccccctataggggggnnnnn^ 

NNNNNNNNNNNNNNN^ 

0 NNNNNNNNNNNNNNNN^ 

3 NNNNNNNNNNNNNNNNNNNN^ 
fQ25 NNNNNNNNNNlSnSfNW 

%. i 
"-6 

AAANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGANTTCGG 
h Z CNCGAGGCAGAGGTCTTTAGAAGAAGGAGAGGGGCCAATAGCTGTCATCATGACTCCAACTCGAGAA 
S F30 CTGGCTTTACAGATTACTAAAGAATGTAAGAAGTTTTCAAAGACCTTGGGCCCTATAGTGAGTC 
U ACAGNNGGANCNGGANTCNNNGANCNNATNGCTGNCTGAAAANAGGNGCTGAANTTATTGN 

1 NCCTGGNCNAANGATTGN(^TGTNNNCANNTANTANNGGNCNGNNTACNAN^ 
D NNTGNTGTTTTANANGAANCNNACmrAANGTNGACTGGGNTTNGAN 

Ql ATAANGNNCNCCCT>WCNNACM^AO^ 
O 35 NTNNGANAANNCNNNN^^ 
jp . NNCNOSfNNNNANNGNNNNNGANNAAN^ 
ANAANNNNGNNNNTGNNNNTTNTO 
ANNNNNNNNNANNN^ 
NNNNNNNNNNNNNNNW 
40 NNNNNCCNNNNCC>OWNNN^^ 
CNNNNNNNNNNNNW 
NNNNNNNTTTNNNNN^ 

45 NCCNTATCTGGAGCTCCACCGCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
TCGGCACGAGGGTCAGNNAACATCACCGAGCTGAATCTGCCGCAGCTAGAANTGCTCAAGAACCAAC 
TGGACCAGGANGTGGAGTTCTTGTCCACGTCCATTGCCCAGCTCAAGGTGGTTCAGACCAAGTATGTG 
GAAGCCNAGGACTGNCTGAACGTGCTGAAGAAAAACANCGAGGGGAAAGAATTACTTGNCCCACTGA 
CGAGNTNTATGTATGTCCCCGGGAAGCTACNTGATGTGGAACATGTGCTTATTGATGTGGGAACTGGN 

50 TACTACGTAGANAAGACNGCTGAGGATGCOSfAGGACTTCTTCAANAGGAANATAGACTTCCTTANCA 
ANCNAATGGAAAAAATCCAACCAGCTCTNCAGGANAAGCACNCCATGAAACANGCTGNCATGGNGAT 
NATGAGCCCNAANATTCANCAGCTCACAACCCTGGGAGCAGCTCAGGCTANCGCCAAGGCCTGAGAG 
CTTGTTTCACAAATGGGGCAGAGGGTGCCTGCTTCT 
GAATGGGGAAANAAAAAAGGTCTGTGGTTTAATC 

55 NAGGTCNAAATTNTCCCNCNTNGGGGGGGGGNCNGGGCCCCCAATTNCCCCTTNNTO 
CNNTAANNNNNGANANGGNC>nSf^ 



106 




TTNTTNTNNAAACCCITNNAACTTO 

NTTTCCCCCCNN1NWTN 

TTTTNNTNNC 

5 

GNAANACACNTATTNNTATTTTTTTTT^ 
NTNTTCNNNGGGANANNAGNAGATNAN 

TANACTAGTGGATCCCCCGGCTTGCAGGNANTGNAAATTGTAACGANTNNNNACCNATANAANNAA^ 

ATTGGCTNCGGGGGCCCNACNCANTATNTATNTTGTGCCANNTCTNTGGGTTCGTAATGNTG 
10 TGCTANTAANCTTNGNTGCTANTOT 

NNGNNATTNCNNTTTGCAAATANTCTTGCTNGANANCTTTGGAT^ 

NTTCATNTTGANANACCGTTTGCCKNTNGNCTTCTCCTKNGCATG 

NTTAGGNNACCNGTCGCCTTGCTNGNNATCCNNCATTGNACACTTGNTNGTTN 

AAATGGNTGGANCNNCCTATANGCTNCNAAACTN^ 
1 5 NTNGTNANANANNTNCACTCNTTNNAN^ 

ANCAATTCGCGNNTAGCNTNNTAANTNNNTTANAAANNGNGTNACTANTC^ 

NGNNTTNCAGNCNAATCGNNGCNNTTTC 

TNGTANANNACNTNCTTGGCTTCT^ 

NNCAATGNANTANATTANANTTCNCTGNNTATTTTNATNAACNTO 
20 CTAGTNACCTANANACTTGGTATNATGACAATATTAATNANCNCN 

TTAAAACAANTATGTNTCTNANNNCOT 

TTTAANATTNTATANTT^^ 
£3 ANTNGGNTNANTTNCNTGCNATNTANGNTCTCNCTTNNCTNTO 
03 CTATNTNTTATNNAANNGCCCTANCTNTC 
0325 TCTATNTNCTGANCTCACTATCGANNNANTT^ 

Cf TCNCmfNCNNGNTCGNANANAACAATCGNGGTCACTNTNTCGNNAANNTCTGC 
m TCG 

f[ 30 GNAANACACNTATTNNTATTTTTTTTT^ 
^ NTNTTCN^GGGANANNAGNA 

L TANACTAGTGGATCCCCCGGCITGCAGGNANTGNA^ 
G ATTGGCTNCGGGGGCCCNACNCANTATNT^ 

CP TGCTANTAANCTTNGNTGCTANTNTGAGCATGGCANAANGGGGATNGNTAAGTCACCCNTAANGNAC 
C335 NNGNNATTNCNNTTTGCAAATA 

ifi NTTCATNTTGANANACCGTTTGCCHNTNGNCTTCTCCTNNGCATGGTCTACTATAANATO 
n NTTAGGNNACCNGTCGCCTTGCTNGNNATCCNNC 

AAATGGNTGGANCNNCCTATANGCTNCNAAACTNAAATTGANANNNATNCTGNNAN^ 

NTNGTNANANANNTNCACTCNTTNNANGACANNNTNNNCNT^ 
40 ANCAATTCGCGNNTAGCNTNNTAANTNNNTTANAAANNGNGTO 

NGNNTTNCAGNCNAATCGhWGCNNTTTGNGTTACCCTTNNACTATO 

TNGTANANNACNTNCTTGGCTTCTTC 

NNCAATGNANTANATTANANTTC 

CTAGTNACCTANANACTTGGTATNATGACAATATTAATNANCNCNTCNCTCTTGNCNCNGNNTTGNAA 
45 TTAAAACAANTATGTNTCTNANNNCNTACTCGGATAATNCNTACTNGTGGNTAAACAN 

TTTAANATTNTATANTTNNAATAACTCCNANGTN^ 

ANTNGGNTNANTTNCNTGCNATNTANG^^ 

CTATNTNTTATNNAANNGCCCTAN 

TCTATNTNCTGANCTCACTATCGANNNANTTATAC^ 
50 TCNCNNNCNNGNTCGNANANAACAATCGNGGTCACTNTNTCGNNAANNTCTGCTGGGGACAT^ 

TCG 



TTNAACAACAATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
55 GGAATTCGGCACGAGGGCGGTGACGGCCGAGGCGACAGAACCGAGGGGCTGTCGTTGGTGGGCGCTC 
CAGGGCTCTGAACGAGAGAAGCGTGACCCGGAAACGGAAGCGAGTCCCCATCCCAACTCCGCCAGGT 
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TTCACGCTAGCCCCAGGCTTACTGGTAGGCTCCTGCTGCCATGGACCTGTTGTTTGGGCGGCGCAAGAC 
GCCAGAGGAGCTGCTGCGGCAGAACCAGCGCGCCCTGAACCGGGCCATGCGAGAGCTGGACCGTGAG 
CGACAGAAGCTCGAGACCCAGGAGAAGAAAATCATCGCGGACATCAAGAAAATGGCCANGCAGGGC 
CAGATGGACGCGGTCCGGATCATGGCGAAAGACCTGGTGCGCACCAAGCGGTACGTCCGAAAGTTTG 
5 TGTTGATGCGGGCCAACATCCAGGCTGNGTNCCTTAAGATCCAGACACTCAAGTCTAACAACTCAATG 
GCACAAGCCATGAAGGGCGTTANCAAAGCCATGGGCACCATGAACAGACAGCTTGAAGTTGCCCCAN 
ATNCAAAANATCATGATGGAGTTTTGAACCGGCAGGCAAAAATTATTGGACCTTGAAGGAN^ 
GATTAACGAACNCCCTTT^TGAOsrCCATTGGGGGAACCAAGGACCAAT^ 
GCTTTTTTTAACCCCCAGGNNCTTGGGACCAAATTGGGGGTT^^ 
10 CNAAACCTTTNCNTTTTCCCCCGGGN 

NCCNAAGGNTTTCNGNCCTTTTGNCCT^ 

GGTTTAAAAAAACTTTTTAAAAGGGAATTGAAATTGGCCCNNG 



15 NAAAACTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCG 
GCACGAGGNCTTCNACCTGANNCCTGCCAACNNCTNCTACCNCTNCCAGGCTCTNCACNACNNCTACC 
NCGNCTGCATTAACGNNAANGGGACCTNTNCGGCCCTGGACNNGGTCNTGNNCCNCNTGNCAGTCAG 
NNGGNNWWGGGGGACCAGNTNNNTO 

ATGGNTCAACACTNACNTGTGNANGTTCTCNCNCATCGAGANCTTNTGNNACTGAGNTACTCTO 
20 TGTGTTGCNTTNNGCCCCNGTTGACCCCAGAGNNNACCNNNCNAC 

CTGCNTCNTGCGCNNGGGACGNGGGTNTNAAAAGACATGCTCGAGCCNGGATGGGGACCTGGCNTGG 
CCNCACGTTCACTGTCNNCNGGCTGNCCTCTATGNTNGGGAACGGAACCCCAAGNGGCGGCGGGACT 

Q GACTCTTTCCCCTGGCTGGGNGATGCANACCATGANTGCCTNTNCATCTATNTCTGATGCNTCANTACA 

Jj ACATGCGTGCTGGTACCCGATTTTGGGCCCCGGTTGGTCCGGACGATATGCCTTTTAAACTTACATC 

Qi25 GCACTGGGACTTTCCGAAGCTCTTNANAANTNANNNNTTNGGGW 

vj CONfNNCCNNANNGNTT^^ 

f£ NGGNAACCCTTCCAANAAAACCAANGGTTNNCCCTTNCNNNAGGGW 
Y! . NNNNGGNNNNNCCCNNNNNNNN^ 



W TTTGGAAANCAACAATTTCTGGNANGCTTCCCACGCG 

* AGGTGGGAATCCCCCCCCGGGGCTTGCAGGNAAAANAAANAAAAAAAAAATNTNT^ 

0 GGNCCCCGGGANCCCCNAANTTTCCNCCCNTTATAAGGGGANGTNCNNTNTTN^ 

Q1 NNNNNNNNNNNNNNNNNNN^ 

□ 35 NNNNNNNNNNNNNNNN^ 

Jfi NNNNNNNNNNNNNNNNW 

p NTNNNNNNNNNNNTNNNNW 

y! NNTNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNN^ 
40 NNNNNNNNNNNNNNN^ 

NNNTNNNNNNTNNNNNl^ 

NNNNNNNNNNNNN^ 

NNNNNNTNTNNNNNNNNNW CTN 

NNNNNNNNNN^ 
45 NNTNTNNNNTNTNNNNNT^ 

NNNNNNNNNNNNTNNNNNN^ 

NNNNNNNTNNNNNNN^ 

NNNNTNNNNNNNNNNNNTO 

NNNNNNNTNTNNNNNNN^ 
50 NCNNNNNNNNNNNNNW^ 

NNNNNNn^NNNNNNNN^ 



AGNCNATCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGTGA 
55 AAACCACCGTTAAACCTAAGCCAAAATGGGAAAGGAGAAGACCCACATCAACATCGTTGTCATTGGG 
CACGTAGATTCAGGGAAGTCTACCACGACTGGCCATCTGATCTACAAATGTGGCGGGATCGACAAGAG 
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AACAATTGAAAAGTTCGAGAAGGAGGCTGCCGAGATGGGAAAGGGCTCCTTCAAATATGCCTGGGTC 
TTGGACAAACTTAAAGCTGAACGTGAGCGTGGTATCACCATTGATATCTCCCTGTGGAAATTTGAGA 
CAGCAAGTACTATGTTACCATCATTGATGCCCCAGGACACAGAGACTTCATCAAAAACATGATTACAG 
GCACATCCCAGGCTGACTGTGCTGTCCTGATCGTTGCTGCTGGTGTTGGTGAATTTGAAGCCGGTATCT 
5 CCAAGAACGGGCACACCCGTGAGCATGCCCTTTTGGCTTACACCCTGGGTGTGAAACAACTAATTGNT 
GGCGTTAACAAAATGGATTCCACTTGAGCCACCCTATAGCCAGAAGAGATACGAAAGAAATTGGTAA 
GGGAAGTCAGCACCTATATTAAGAAAATTGGCTACAACCCCGACAC^ 

GGCTTGGAATGGTGACAACATGCTTANAACCAAGTGCTAATATGCCATTGGTTCAAGGGATGGAAAGT 
CACCCCGTAANGGACGGCATGGCCAGTGGGAACCCCCCTTGCTTTGNAACCTNTTGGATTGNANTT^ 
10 GGCCACCAAATTTGGCCCAAATGGAAAAAACCCTTC 
GGGGGGGATTTGGGNCCTGNCCCTTGGGGGCNGG 



AAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCG 
15 GCACGAGGGCAGTTAACATCACCGAGCTGAATCTGCCGCAGCTAGAAATGCTCAAGAACCAACTGGA 
CCAGGAAGTGGAGTTCTTGTCCACGTCCATTGCCCAGCTCAAGGTGGTTCAGACCAAGTATGTGGAAG 
CCAAGGACTGTCTGAACGTGCTGAAGAAAAACAACGAGGGGAAAGAATTACTTGTCCCACTGACGAG 
TTCTATGTATGTCCCCGGGAAGCTACATGATGTGGAACATGTGCTTATCGATGTGGGAACTGGTTACTA 
CGTAGAGAAGACAGCTGAGGATGCCAAGGACTTCTTCAAGAGGAAGATAGACTTCCTTACCAAGCAA 
20 ATGGAAAAAATCCAGCCAGCTCTGCAGGAGAAGCACGCCATGAAACAGGCTGTCATGGAGATGATGA 
GCCAGAAGATTCAGCAGCTCACAACCCTGGGAGCAGCTCAGGCTACCGCCAAGGCCTGAGAGCTTGTT 

_ TCAGAAATGGGGCAGAGGGTGCCTGCTTCTGGGGCCTGGGACTTTGTGGACGTGGTTTCCTGGAATGG 

O GGAAAGAAGAGGGTCTGTGTTTAATGCTAATAAATGAGC^ 

%0 AAAAANCTTGGGGGGGGGCCCGGGGCCCAATTTCCCCTTTTGGGGGGGNNN^ 

0325 NNNNNNNNNNNNN^ 

ij NNNNNNNNNNNNNNNN^ 

m NNNNNNNNNNNNNN^ 

?7 NNNNNNNNNNNNNN^ 

r 53 



y * ANNNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCNANG 
s _ GNGTCAGAGCTGTACGACGTCACTTGGGAAGAAATGCGAGATAAAATGAGAAAATGGAGAGAAGAA 
y AACTCACGAAATAGTGACAAATTGTGGGAAGTTGGGAGAGGAATTAATTAGTGAATATGCTTCTAAGC 
111 TTGGGAGATGATATTTGGATCATATATGAACAGGTGATGATTGCAGCCCTCGACTATGGTCGGGATGA 
035 CTTGGCATTGTTTTGTCTTCAGGAGTTGAGAAGACAGTTCCCTGGAAGTCACAGAGTCAAGA 
gi CGGGCATGAGATTTGAAGCCATGGAGAGATCGATGATGCTATTCAGCTATATGATCGAATTTTAC^ 
fl AAGACCCAACTAACACTGCTGCAAGAAAGCGTAAGATTGCCATTCGAAAAGCCCAGGGGAAAAATGT 
H GGAGGCCATTCGGGAACTGAATGAGTATCTGGAACAATTTGTTGGAGACCAAGAAGCCTGGCATGAA 
r " CTTGCAGAACTTTATATCAATGAACATGACT 

40 ACTAATCCTTACAACCACTTATACTGTCAGCAGTATGCCGAAGTTAAATATACCCAAGGTGGACTTTG 

AAAATCTCGAACTTTCAAGAAAGTATTTTGCCCAGGCATTTGAAACTTGACC 

CTTTGTTTGGACNTTTCATGGCTGCAAGNCATATTGCTTCTTAATCCCAAAGCCNGGNC 

AAAANACCCCNTGGANTTTTGTTTTT^^ 

GNNNANNNNNAAAGGGANCCCCNTT^ 
45 ANNCCCCCNNTTTTNGGGGGNAAATTNGNCCCCN 



NNNNATCTGGAGCTCCACCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCAAC 
TTCGGNGTGAGCACTGTGCCCGCTTCCTGGCTGACCGCTTTGTGGAGGGTGTGTGTCCCTTCTGTGGCT 

50 ACGAGGAAGCCCGGGGTGACCAGTGTGACAAGTGTGGCAAGCTCATCAATGCCATTGAGCTCAAGAA 
GCCTCAGTGTAAAGTCTGCCGGTCGTGCCCTGNGGNGAAATCCTNTNANCACCTGNTTCTGGACCTGN 
CTAANCTGGCAGCGCGGGTGGAGGAATGGTTGGAGAAAACNTTGCCTGGCANTGACTGGACTGNCAA 
CGCCCGGTTCATCATTCGTTCTTGGNTTCNAGANGGCCNCAAGCCCCGCTGTATAACCCGAGACCTNA 
AGTGGGGAACCCCTGTGCCCTTANAANGGTTTGAGGACAAGGGGNTCTATGTCTGGTTTGATGCCACC 

55 ATTGGCTATTTGTGCCATTACAGNCAACTACACANACCAATGGGAGAAGTGGTGGAACAACCCACAA 
ACAAGTGAACCTGTNTCAGANTCATGGCCAAGGACAATGTNCCCTTCCATGGCATATANCTTTCCTTCT 
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TCANCCCCTATGAGCTGNGGACAANTACACCTNTNGNCAANGCACCTCATTTGCTTACANAAGAATTC 
TTGAATTACNGAGGGANGGGGAAAATTTCTCT^^ 

GACANTNTNCCAC>TNAACACAAGGGAATNNCCNGGNTTGACAATNNGGG 
GGAACATNTNTTNCCTGAAGGGGGCAANAAAAAAANTG 
5 TTCNAAGAAANNAATTCCCCANCTTGNTTTNTOAANCCTGGNTGNAAAN 
CNGGGNANTGNTTNTGNNGNCCCCAAACTNNTTTTN 



AACAAAACTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGCCTGNAGGAA 
10 ATTCGGCACGAGGCTTTTATTGAGACCACCCAAGGACCCCAGGGGACCCACACCTGGGGTNACGGTAT 
CCGGGGNTNTAANCCCNAAANNGGGGGNTNGTTTTCCNANCCCCNNGTTGNCCCNNCN^ 
NCCCTTTTTTGNNCCNNGCNNGGAA 

NCCCAANNCTTCCCAANCCNAAANCTNNAGGGNANTTGAAAAGAAATGAAAA 
TGNCACNGAANTAGAAACCCTTTTTAT 
15 GTTACANTTTTGTGGNCAGGATAAAGTTGN^ 

GANNNCACAAGATCNGAGCNCAGNNTNAAANN^ 

GNGTGNCCACACAACACATANGNGTGNGNATGTGNACACACCACCAAGTGANANATGACACTNTGAT 
AATATTTATAAAAAATATATTGTGTNTGTC 

CGGGNCCCCAANNTTCCCCTTTTAGNGNGGGNNNNNANAANNN^ 
20 NNNNNNNNNNNNIST^ 

NNNNNNNNNNNNNNNN^ 
NlSnsnSTNNNNNNN^ 
O NNNNNNNNNNNNNNNNNN^ 

ffl25 

%i AACAAAACTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGCCTGNAGGAA 

m ATTCGGCACGAGGCTTTTATTGAGACCACCCAAGGACCCCAGGGGACCCACACCTGGGGTNACGGTAT 

^ CCGGGGNTNTAANCCCNAAANNGGGGGNTN 

\I NCCCTTTTTTGNNCCKNGCNNGGAANGNAGNANTNANNNN 

^30 NCCCAANNCTTCCCAANCCNAAANCTNNAGGGNANTTGAAAAGAAATGAAA^ 

W TGNCACNGAANTAGAAACCCTTTTTATAAAGAGATATTATAATATNGGGGCCCCATNT^ 

3 GTTACANTTTTGTGGNCAGGATAAAGTTGNGTGTC^ 

0 GANNNCACAAGATCNGAGCNCAGNNTN^ 

|p GNGTGNCCACACAACACATANGNGTGNGNATGTGNACACACCACCAAGTGANANATGACACTNTGAT 

Q35 AATATTTATAAAAAATATATTGTGTNTGTGTGNNAAAAAAAAAAAAA 

J CGGGNCCCCAANNTTCCCCTTTTAGNGNGGGNNNNNANAANNN^ 

f«J NNNNNNNNNNNNNNNNN^ 

Tl NNNNNNNNNN^ 

NNNNNNNNNNNNNNNN^ 

40 N>WNNNNNNNNNN^^ 



TTNANCNCTATCTGGAGCTCCANCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GCTCGTGTGAGTGACATCGTCTTTAAACCCTGCGTGGCAATCCCTGACGCACCGCCGTGATGCCCAGG 

45 GAAGACAGGGCGACCTGGAAGTCCAACTACTTCCTTAAGATCATCCAACTTCTGGATGATTATCCAAA 
ATGCTTCATTGTGGGAGCAGACAACGTGGGCTCCAAGCAGATGCAGCAGATCCGCATGTCCCTCCGCG 
GGAAGGCTGTGGTGCTGATGGGCAAGAACACGATGATGCGCAAGGCCATCCGAGGGCNTCTGGAAAA 
CAACCCGGCTCTGGAGAAACTGTTGCCTCACATCCGGGGGAATGTGGGCTTCGTGTTCACCAAGGAGG 
ACCTCACTGANATCAGGGACATGCTGCTGGCCAACAAGGTGCCAGCTGCCGCCCGTGCTGGTGCCATA 

50 NCGCCGTGTGAAGTCACTGTGCCAGCACANAACACTGGTCTGGGGCCCGAAAAAACCTCCTTNTTCCA 
GGCTTTAGGCATCACCACNAAAATNTCCAGGGGCNCAATTGAAATCCTTGAGNGATGGGCACCTGATT 
AAAACAGGANACAAAGTTGGGCNCCANCNAAACCCCCCNTGTTGAANATGCTGAACATNTTCCCCCTT 
TTTCNTTTGGGCTGGNCATTCCACCAGGGGGTTT^ 

NTTGACATTCACAAAAAGGAAAACTTTGNANTTTCCCCCTTTCTTGGGAGG 
55 NCCCANCGGGTGNCCTTGCCAAANTGGGTTANCCCC 
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ATTTAAANGGGGNACCAAANCN^ 
CCCCNTTTTTTGNAAAAAGGGNCAANGGNCCT 



5 NAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGNACTA 
ATAANNANGGNNAACNATGCATTCATCGGACC 

TCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACA 

CATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATC 

ATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATA 

10 AGGTTTATATTACGGTCCTTACACTTTCCNAGAACATGAAANATTGGNGTANTCCTTCTGCTC 

NTAGCCACAGCATTGTGNGGTCCTTCTACCATGAGGACAAATATNATNCTGAGGAGCAACAGNCATAC 
CAANCTCTTATCAAGCAATCCCATACATCGGCACAAATTAAGTCCNAATGAATCTGAGGCGGATTNTC 
ANTAANACAAGCANCCCTTTACCCGATCTTCGCTTTCATTTATCCTTCCATTATCATCAT^ 
CATAGTCCACCTACTATTCTTCCACGAAACAGGCTCCAACAACCCAACANGGAATTTCCTCAAACGTA 

15 NACAAAATCCATTTCCACCCCTACTATACCATT^ 

CTTTTAANACTACTAAGNACTATTTCGCANCCCGACCTTCCTNGGANACCCAAANAACTAC^ 
CCAATTCAATTNAANACACCCCCTTNAAATC^ 

TTTTTACGAAACAATNCCCCAACCAACTTNGGNGGGNGTCCTTANCCCTTA 

20 

TTNANNAAAATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GGTAAATCTGTCTTTCCTTTTGGCACATAGAATCTGAGACTGAAAATTGTNGAAG 
O AGCTGAGTTCTGGGTGGAGTTGATGAGCCCAAGGACTGGGCTGTTTGGGCCATATCCTGTTCATGGGT 
gg TTTGCCACCACTATAGAACCTTCTGTGGTCTCCCTTGCGAAAGGGGCACAGCTCGTCAGCGTATTTAAG 
fg25 GAGTGACCAGAGTGGAGAGCATGAGGGGAACAAACAGGTGGGGGCTGTTATCCAGAGAACAGTGCTG 
tl CTTTTCTGCAAGACCTTCTAGGGTAGTATAGAATGGTGTTGGGAGCAAAGACTTTAGAGTGACAGAGA 
.2 ' GTCCTAACAGGTCTCTTCACTTTCTCTTTGGCCTGCAGGGATAATCCTACAGGTCCCTAATCCCTTAT^ 

GAAATCTTTTGGGATGGGTGGTGTTTTGGAATTCAGGATGATTCAGATT^ 
\t CCTTTATGATACATAAAGTAATACCCCAGTGGAGATTCAGGGCAGTGCCCTACTGGAATTCAAATCTA 
j Z 30 TCAATGTTTCTGTAGCTAAATATATGAATATTCNCACTAAGTGGAGATAAATAGATNTTATAA^ 
W ATCGGNGACGGGTCAAAATCAAAATTTTGGGTCAAAGTTATG 
- ATTTTTTTTATTTTGGAAATTATAAAATAAGGGAATTATG 
Q TGGGGGAAGGNAATAATGTGNCCCAAAAAAGCCTTTT^^ 
f!j ATGCCAATTTTCAATTCCCAAAACAAAAATACCAAATGGTN^ 
Q 35 CTTACAGGGGGNCCAATGGTNCCGG 

rf NNCAANNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
^ TTCGGCACGAGGCTTTCCTGCAAAGTAGGGCCACACAGAATGTTGCAACTA 

40 NANAATNTGACTNCCAGNCTTAAGCTTCTAAATTNCTGATTTAGTTGAATCTTGGTGA 

CCGGAACTCAGCTGCCCCAGGACTGTCCAAGGAGCAGGAGCAAGTGGTGGCCCTGAACTGATGCGGT 
GCCCGGAAAGCATCTGTGGCCAGCGTGCTGGGGTTAACAAGACCTTGGTCATCCACCGAGGAAAGCA 
GGAAGTTGTTTCCAAAACAAGGAGGAAAAAATAGATGCTGAAGAATCAGAAGCTACAGCTGTGCAGC 
ACAGGCTGCCCTCAGACCTGGATGGACATAGCCCAAGCCCCAAGACGAAAAGCTTTCTGTGATACACT 
45 GACATGTTTATAACTGTCCGTGATCTTGGGGGCAGGCACCAGAATTCCTCTGTCTGTTGGAGAAAATA 
GGCATAGAGACCTTGGGCCAGAATGCTAAACCCGGAGAGCAGGGCGTGAGCCACTCTTGCAAGAAAA 
AAGTGAGAAGGACGTGTGGGCTTNCATCTTGGGCAGATGGGANAATGCAAAACAAAAAAANCGTGGG 
GAANANATGGGANCCANGCNAACNGGAAGGCTGANGGCATGACAAGGNCAGTGGGGCTTCCCAGTG 
CAGGGNCCTTAAANGGAGTCTGANTACCTAACTTGNCCCATTAAACCCCTTTGTCCGTTCCCAGCCCCN 
50 AACACCTTATTAAAAGTTAATTTTTTACNCCCTGN 

CCCGGGCCCCCAATTTNNCCCTTTTTGGGGGGNGGGGG 



AAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCG 
55 GCACGAGGTGACCTCCACCCATTGTCTTGGTGGCACATGGGTGGAACACTTGATCTGCTCGAGTCTGC 
CTTCAACACACATTGCATCTTCAGATTTTCTACTTTTCTGTTCAAAAC 
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TGTGTTAATTTTATATCAGGGTATTGGCTGCCAGGGGGTCATCCCTAAGTGGCCTGAAGATGGACAAA 
GGGAAGTAACAGGCACGTGATGTTGGCAAGGATGCTTCTAGGGCTAGAGGATCAGTGGTGGGAGAGA 
GCTGCAGAATCCACCAGCCAGAACTGCAGATAACGAATCTTATGGTCAGGGGCTGTGACTGAGAGAA 
GGAAACTGAGGTTGTGTTCTGAAAGTACATAAACTCTCACATATACCCAGTTCTTCACCATCTCCCCTC 
5 CTCACTTTGCAGTGCCATTTCTTTTTGCA 

GTTCTCTGGAATCCCCCACACCTCTGAGAGGTGGATCACCACGTCCTGCAGGGCTGCTCCCCTCCAAAC 
TACCTTTAGGAGATGCAGGACAGGGAGGCTGTTTCAACCAGAAAGACCAAAATCAAGAACCGAGGAG 
CAAAACGTGGTAAAACAGAAAAANGGCAGGTGGCAAATGGGTTTC 
TTCACATCNGGGGATGGCTGNCACCAANAAATCTTTCAGTC 
10 TNCCCACTTTTTTTTTCTATTAATCAAAAAAA/^ 

GGCTGGAAAAACTCGTTCCCCTCCAACCATTTTATTGAAAAAAGCTGGTTNT^ 
CCCTTTGGCCCGGGGNGGAAAANATTTGACNAATNTTTTNAAA 



15 NAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGATTTC 
GGCNCGAGGGAAGCACGTCGTCTTCATCGCCCAGAGGAGAATTCTGCCTAAGCCAACTCGAAAAAGC 
CGTACGAAAAATAAGCAGAAACGTCCCAGGAGCCGCACTCTGACCGCTGTGCACGACGCCATCCTGG 
AGGACTTGGTTTTCCCAAGTGAGATCGTGGGCAANAGGATCCGCGTGAAGCTGGACGGCAGCCGACTC 
ATAAAGGTCCATCTGGACAAAGCTCAGCANAACAACGTGGAGCACAAGGTTGAAACGTTTTCTGGTGT 
20 CTATAAGAAGCTCACGGGCAAGGATGTTAATTTTGAATTCCCAGAGTTTCAGTTGTAAA 
AAATAAAATATTATTCTCAAAAAAAAAAAAAAAAA^ 

_ CCTTATNGGGNGNNTNTAANANNNNNNNNNNN^ 

tJ NNNNNNNNNNNNN^ 

J3 NNNNNNNNNNNNNNNNNNN^ 

f025 NNNNNNNNNNNN^ 

SJ NNNNNNNNNNNNNNNN^ 

m NNNNNNNNNNNNNNNNNN^ 

Zk NNNNNNNNNNNNNNNNNW 
NNNNNNNNNNNNNNNNN^ 

T;l3o 

L AAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTC 
9 GGCACGAGGGGCTTCCAGGGAATCCCTCTGTTGAGGACAACTGGCTGTCTTCTCCTGCACCCTCCCCCA 
0 1 AACAACCCTCAACTGCTAGACCCACCATGAAACCACTGGGTTCTGGGTCCCAGCTGCTGATTCTAGAA 
C3 35 CCCCGCCTCTGTGCTGCATCCTGGTCCCATCCCCTANATCTAGAACTCAGCCCACTGGATTCTANAACC 
01 TCCATATTTACCTCACCTCGAGGCTCTTCCATCCCCAAGCTGTGCCCTGTCCCCAGCTTTGGTGAAAGA 
Q NAGGGGCCCCTTATGTGTGCTGTGTTGTGTCTGCTGCACTTGGTTTGCAGTTGGGAGCGGAAGGCAGA 
y, AGGGGTGTGATTGAAGTGTGTCCAGAGATGAAAAAATACATATATATTTAACAAAAAAAAAAAAAAA 

AAAA>nSTNGGGGGGGGGNCCNGGNCCCNAOT 
40 NNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNN^ 

NNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNN^ 
45 NNNNNNNNNNNNNNNN^ 

NNN1SINNNNNNNNC' 



TTGAAAACANTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
50 TTCGGCACGAGGCTTTTATTGAGACCACCCAAGGACCCCAGGGGACCCACACCTGGTGTCACGGTATC 
CGTGGGTCTCAGCCCCAGAATGGTGGGCTGCTTTCCCAGCCCCCTGCTGTCCCCACCAAGGGACAGGC 
CCCTCTCTGTGCCCTGCCTGGGATGGAGGACTCGATCATCAGATACGAGCTCCTTTGAACATCCAGCCC 
CAGTCCTCCCCAGCCCAGAGCCTGAGGGTCATTTGAGAGGAAGTGAGAGTGGCATGCAGCAATGGAC 
AGGACTCAGAAGCCCTTTTATAAAGGATATTT^ 
55 TCTGGCCAGGTTAAAGTTTGGCTGGGCCTACGCTGCCCTGAGCAGCTCTCTGACTGTAACCACACGAG 
CTGAGTGCAGTGGATGAATGCGGCCTCGTTTCTGCCAGGAGTGCANAGTGCCAAGCGTGGTCCANACA 
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CGACAGATGCCGTGTGCAAATGTGGACNACGACCCAANTATGACATATGACTCTGNAATATTTCTAAT 
NNANATATTTTGGTTTCTO^ 
CCNTTTTTCNCC^TTTTNTNGNNNCCTNTA 
NTCNANTGNTCTNNT 
5 NNNNNNTNNTNGNCTNGTNNNCTO 
CNANNTNTNCTCTNCNNNTNNN^ 
TTNNCTTNNNNWJNTT^^ 



10 TTGAAAACANTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
TTCGGCACGAGGCTTTTATTGAGACCACCCAAGGACCCCAGGGGACCCACACCTGGTGTCACGGTATC 
CGTGGGTCTCAGCCCCAGAATGGTGGGCTGCTTTCCCAGCCCCCTGCTGTCCCCACCAAGGGACAGGC 
CCCTCTCTGTGCCCTGCCTGGGATGGAGGACTCGATCATCAGATACGAGCTCCTTTGAACATCCAGCCC 
CAGTCCTCCCCAGCCCAGAGCCTGAGGGTCATTTGAGAGGAAGTGAGAGTGGCATGCAGCAATGGAC 
15 AGGACTCAGAAGCCCTTTTATAAAGGATATTTAATATCGTGGCCCCAGCTTCGTGGCAGGTTT 

TCTGGCCAGGTTAAAGTTTGGCTGGGCCTACGCTGCCCTGAGCAGCTCTCTGACTGTAACCACACGAG 
CTGAGTGCAGTGGATGAATGCGGCCTCGTTTCTGCCAGGAGTGCANAGTGCCAAGCGTGGTCCANACA 
CGACAGATGCCGTGTGCAAATGTGGACNACGACCCAANTATGACATATGACTCTGNAATATTTCTAAT 
NNANATATTTTGGTTTCTNGGCTGAAAAAAAAAAAAAAAAAA 
20 CCNTTTTTCNCCNTTTTNTNGNNNCCTNTATAATO 
NTCNANTGNTCTNNTC^ 

^ NNNNNNTNNTNGNCTNGTNNNCT 

^ CNANNTNTNCTCTNCNNNTNN^ 

^ TTNNCTTNNNNNNNTTCTNNTTT^ 

ri 25 

CP TTNNNAAANNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 

U CTTTGCTGAGGGTCACATTGAGCTCCCAGCGACTTCAGGGGCATCTTTAGGAGTCAGCACTATGGCAG 

£ AAGACATCCAGGCCAAAATCAAGAACTACCAGACTGCTCCTTTTGACAGCCGCTTCCCCAACCAGAAC 

yj 30 CAGACCAGGAACTGCTGGCANAACTACCTGGACTTCCACCGNTGTGAGAAGGCAATGACCGNTAAAG 

J" GAGGTGATGTCTCCGTGTGTGAATGGTACCGGCGTGTGTACAAGTCCCTCTGCCCCATATCCTGGGTGT 

* n CAACTTGGGACNATCGCCGGGCAGAAGGCACGTTTCCTGGNAAGATCTGAACTGGNTCCATCCCACCT 

J£ TTTNTGTCCTCCGTCCTTCTCCCCAGGGTGGTGAAGGGGGACCGGGGTACATGGTGATCCCCACCNTG 

Z; GGATCCTGACTCATGGTATAACTAATAATAAATGCTC^ 

y 35 ANCTTNNGGGGGGCCCCGNANCCNATTN^ 

w| NNNNNNNNNNNNNNNNNNNW 

Q NNNNNNNNNNNNNNNN^ 

H 3 NNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNN^ 

40 NNNNNNNNNNNN^ 

NNNANNNNNNNNNNNNNNT 



AAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTANNC 
45 TCGAGTTTTTTTTTTTTTTT^ 

NGNCNAAANAGGN^CCANTTTTTGTOGGGAA 

CCNAACGTANTCCCCNCNTTTTCNTGCCNAGGANGGCNNTAANCCCCGNAAAAGGNCCCCCGGNNTG 
AGGNTCCAGGNCCAAACGGCCACNCNTCCGGCCCCANGGGGCNTTTTTGNANAGGNGGTTCCNGGGN 
ACGGGGAAAGGGNCTNTCAANTNGGNCGNGANCTGGAGGGTTAAGGNTNAAAANTGGNGCGGGTAC 

50 AAAAGCTTTCNTACCCNTGNTTTTNAGGNG 

ATANCTTGCCCTNAAGNAACCGGATGNTCGCCCAACCNTGTTNACTTGCCATTTT^ 
CANCAGGNCCGGGNATTGGNAANCTNTTTCNTTGAATNAACNGGGGGGGNNAAAAA 
NCCCGGGAAAAAGNCCCCTTCNNTTGCCGGGGANGGGCCCNTGANCCCCGGAGGANANAANCCCCTT 
GAGGGGGTCNNAATCAAGGTTCCGGGGGGGGCCCGGANCCCAATTNCCTTAAGGGGAGNNNT^ 

55 ANNNNNNNNNNNNNNNNNNNN^ 
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NNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNN^ 



5 TNN^AAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
GGTTTTGAACCATCTGTTGAACAAGCCAGATATAGCAGCTGCCAACAGAATGTGACTCTGGAACCCCC 
TAAAGCCCAGGAGGTGACCTCACCTTGCAGACTGAGCCACTCAGCTGGCCCCCACGCTATGACGCAGG 
GGGACAAGGAGAGCAGCTCCAGAAGCCTGGCCCCTGGTACCGCAGAGAGCGAAGCCACGCTCCANCG 
GAAGCTCCGGCAGAAGCAGCTGCAGCAGCAGTTCCGCGAACAGATGGAGAGACAGCAGCGGGCCGCC 

10 ACCTCTGCTCTGCCCGCCGGAAGGACCGACCAGGCGCAGCCGCCACCGGTGCCTGCTGCCAAGCCCAG 
CCTCCCCAGGACCCACTCACCTCCAGAGCCACTCACCCAGAGAGACCTGCTCCCAGACAGTCTTGAAA 
TGTGGGACATGGCTTTGGATGCAGAGGACAGCGTGCTCANGCCCTTGTTGAAACCAGAACC ACCG CAG 
ACCCCTGCCATCTCGGTCCTAAAGAACCACATGGAGACCCAGAACAGGATCCCACCAAGCCTTTTGCC 
ACCAGAATNCACAGGCACAGTCTGGGACCCTGGCACCTTCCAAACTNCCAGCCTTAAACCAACACACC 

15 ACAAGGCGACTGNGATTCCTTNTAGGAAGATTCAGGACATGAAAAAAANGGAAACTGGGATCCCCCT 
TAANCCCCAGGGTTAAGGTCACCCTCCTAAAACTNTTGGCCTGGAGGGGACTTTCCTTTT 
AAAGAACTGCTNCTTGCCNTGAAGAAGGGGCCTTGGCTTTAAGGGCTTCCNCCTTGNTTTATT 
NNNNNGGGGAGGNAAAANNNNCNT^^ 
AAAAACCCTTTNT 



20 



U 



TTNNNCACANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
AATNCGNGACNAGGCCTCGNTGNCCACCTGGCATTCCTCCGACTNCTCTCCAGNCGGGCCTCTCATAA 
CATCACATATCACTGCGAGAATANCATTGCATACATGGATCATGCCANTGGGAATGNANANAAAGCCT 



25 TGAAGCTGATGGGGTCAAANGAAGGAGAATTCNNGGCTC 

^ TCNGGAGGATGGTNGCACAAAACACACTGGGGANTGGGGCAAAACAGTCTTCCAGTATCAAACACGC 

0 1 NAGGNCGNNANACTACCTATNGNACANATNGCNCCCTATGATNTCGGGGGGCCTGATCAAGAATNTG 

H GTGCNGACATTGGCCCTGTTCGNTTTTTATAAACCAAACTCTATCCAAAGTCCCAGAAA^ 

ACTCCATATGTTCCTTTTGTTCTAATCTTGTN^ 

il 30 CAACACCCCTTGGNAAAACAGCGCNCCNCGNCCNAGAAAAGGATATTTGGTTGTTGCTATTACCCCCA 

a" AATACAGTTCAAAAGCTTAATTGGACTATTTTTTTTACCAATT^ 

rl NATNAAAAAANAAACTTCACACTTTTTC 

S TTAAAAGCAATGCCGGGGCNTTACCCTTTAAAAGA^ 

Si AAAATTNGGAAAAAAAACTTTCCTGGTTTTAAAATAANCCTO 

35 NGGAAATTGNTATGGGGNCCCCCCCAAAAAAATAAAAAAATTTTTTNCCCAA 

H 3 NCANNATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCAG 
AGCCCGCGGTCCGGACTGCAGCGCGTGCCCCAAGCTCTCCGTCTTCCCCCGCCCGCCAGCCCGAGCCC 

40 AGCCCGCGGCCCCAGCAGCAGCCCCGAGAGCAGCCCCAAAAGCAGCGCCATGGCCGGGTGGAACGCC 
TACATCGACAACCTCATGGCGGACGGGACCTGTCAGGACGCAGCCATCGTGGGCTATAAGGACTCGCC 
CTCCGTCTGGGCCGCCGTCCCCGGCAAGACCTTCGTCAACATCACGCCTGCTGAGGTCGGTATCCTGGT 
TGGCAAAGACCGGTCAAGTTTTTTCGTGAACGGGCTAACACTTGGGGGCCAGAAATGTT 
GGGACTCACTGCTGCAGGATGGAGAATTTACCATGGATCTTCGTACCAAGAGCACCGGTGGAGCCCCA 

45 ACCTTCAATATCACGGTCACCATGACTGCCAAGACGCTAGTCCTGCTGATGGGCAAAGAAGGTGTCCA 
CGGCGGTATGATCAACAAGAAATGTTATGAAATGGCTTCTCACCTGCGGCGTTCCCAGTACTGACCTC 
GTCTGGCCCTCCCCTCACCACTCCCCACTGCTTCTGCACCCCTCTCCTTCCACACACATACATACACCAT 
TTTTATTTTTTGGGCCATTACCCCACACCCCTTATTGCTGGCAAAACCACATG 

CTGGATGGACAGACACCCCCTGCCACAACCCATACCCCTTCTGTGTGTGGTTGGGAAAACTTTTTTG^ 
50 TTTTTGGGTTTTTTTCTGAATAAAA 

GGGGGCCGGGGCCCCATTTNCCTTTTTAAGGGGGNGNNNN^ 
NNNNNN>OvfNT^ 



55 NAAAACTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGANTTC 
GGCACGAGGGGGGAGTGAAGATCTGCTCCTCCGGGTGCTAGCCATCACCAGCTACTCCATCCCAGAGA 
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GCATCCAGAGCCTGAAGTGCCGCCGCTTGCGTGGTGGTGGGGAACGGCATCGGCTGCGCAACAGCTCG 
CTGGGAGAGGCCATCAACAAGTACGACGTGGTCATCAGGTTAAACAGTGCCCCTGTGGCTGGCTACAA 
GCAGGACGTGGGCTCCAAGACCACCATGCGTCTCTTCTACCCTGAATCCGCCCACTTCAACCCCAAAG 
TGGAGGACAACCCTGACACACTCCTCGTCCTGGTGGCTTTCAAGGCCATGGACTTCCACTGGATTGAG 
5 AGCATCCTGAGTGATAAGAAGCGAGTGCGAAAGGGCTTCTGGAAACAGCCTCCCCTCATCTGGGACGT 
CAACCCCAAACAGATTCGGATTCTCAACCCCTTCTACATGGAGATCGCAGCCGACAAACTGCTGAGCC 
TGCCGATACACCAGCCACACAAGATTAAGCAGAAGCCCACCACAGGGCTGTTGGCCATCACCTTGCCC 
TTCACCTCTGTGACCTGGTACACATTGNTTGGCTTCGGCTACCCAGACCCCACCANAAAAAGCAGTCC 
ATTCACTACTATGAGTATATCACGCTCAAGTCCATGATGTGGTCANGCCCACAATGTCTNCCAAGGAG 
10 GCCCNTGGCCATTAAAGCGGGATGCTT 

TGACTTNGGGCAANGGCTTGTTCCCATTGGGNNNAACCCTTGNTAAACNGGCCCCCGG 

TTGGGGGGGGCCAGGGGCCCACATTGGGGCCGGTTTTGGACCTCACCTTTTTCTTGG 

GGNCCAGGNTTAAAAANAAAGGCCNCCCCCTTTGGri"l"l"l"rrrGNGNGAAGNT 

15 

AAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTCCC 
GTGCTCCCTCTTTTGGCAAACTNGTNGAGTACATGACTCAGTCANACAGGAGNTCTACCTCACAGNC^ 
ACNTGTNNNCTANTNGC^AGANAGACTTGNGTCACACTAACGTGGNCCACN 
TTGTTCANAACACAGAANGAAATTTANGATTTTTGCTTT^ 
20 CNGAGGNGTNAACNGCATGTTNNTN 

TNGGCTCAAAANCTNGGAGCNTGANAGGAACCTTATAATGANGCATAGNGTCATTCATTATANCGGG 
ACCATNGANGGATNCTNTTTCATCCTCTCTCANNGNANAAATCANGACNNGGGTGCTTGTG 

O GNTTTCCAACCTCGGTAGAANTAACTGNATTGCANGTTCNACTCCCTCACCGAGGNGACCTGNTTCCC 

yj ATCTGTCTNAANGAGCANAAGACTNGATTGNT^ 

Q325 NACANGGTANNGGGGNNTTONrTTN^ 

Q TTTCTNCTTCCCTAGNNNAAAAANTCTNTACCTTCNCTGTNATNTATATN 

m TCTTACCTNTNTANNTNCCNCCGCAAGGANNCTNANAAGTTAANTNATTGN^ 

*V NNCTNNTNTAACGNNNTTGNTNTNTGGTC 

% TNTGNANCCANNTNNGCNNNCNNTTC 

7730 CCTCNCTTTNATANNGTNAGNAACACTW^ 

yj NANNNTTAACATANNNGGAAGNNC 

CP 

Q 35 NNCNATATTGTGTNATTATTTTTN 
m CAATNTTNCTTNATCTNGGNAN^ 

fj GGCGGCCGCTCTAGAACGAGTGGATTCCCCGGNCTGCAGGAAATGTNCCNCACGAGGGGCNTNAANG 
2 TTNCCNAGGTANG1TSTGGCTNCNNTGGGNGNNTTANTGTNN 

CATGATCAGTTCATTATNATTTCTTTNANNTTTTAAA 
40 >WTANATCTTNNNNNNW 

NGTCTANNCNTTCNTANTCGAGCTCTNTAATTGTNTACTTATTTCCNAAACTO 

NCCATANANNATNNTCNNTACATANNCGAGNCANATTTCCCNCTTTANTGNNTACC 

TATTGACNACGTCTTTTANNTTTTTNNNTO 

ACCTANAACANTGTNTNAAANAACNCTATATTTACTCNTTATNTTATAATCNAGTGNTCNGNN^ 
45 GNATANTCANTATNGCNNANANGANCTAGNNGCCACNNT^ 

TAGTCNCNCACACTANACTAACTTTNATNATTTCCTNTTGCAACAGNTNNG 

TACNTTNTTTATTCCACCNNANGACCCTCCNCTANTANTAACNNGATNANGCCNTTANTTO 

CCATCACNTCGTCTACTACANGAGGCNACNNCTNTGTTC 

CTATTCTCNTNNTANTACTTTCCCNNNAATNTACTTNTCCGTATATN 
50 NATGAAATANNATTATTTNTATTANCTCTTCTNNTTANTTCTCTO 

NCNTCATNTATNNCNTCTCNANAGNTNTTNTATNNNCTATN^ 

AATNNCTCAGNTCGGCNATNNTTATGTC 

NCTNNGCTWGNTTNTGNAAATANAACCCCCCAATTNT^ 

CNANCNNNTTNTACATACNCCCCTCTATCTTANATCNAANTANGTATTCANNNACNTCGCG 
55 AAACNTNNGNATNCTNTNCTCTATNATC 
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AGTNATTNNCNCGNNNNATCNNC^ 
CTNTCNATANNGTATCTAATTTTNNATTTNATTTTANG 



5 NNCmTATTGTGTNATTATTTTTN^ 

CAATNTTNCTTNATCTNGGNANAATTTANNNAGACCNCN^ 

GGCGGCCGCTCTAGAACGAGTGGATTCCCCGGNCTGCAGGAAATGTNCCNCACGAGGGGCNTNAANG 
TTNCC^AGGTANGTNGGCTNCNOT 
CATGATCAGTTCATTATNATTTCTTTO 
1 0 NNTANATCTTNNNNNNNNNNTNTT 
NGTCTANNCNTTCNTA^ 
NCCATANANNATNNTCNNTACA 
TATTGACNACGTCTTTTANNTTTTTN>WTN 

ACCTANAACANTGTNTNAAANAACNCTATATTTACTCNTTATNTTATAATCNAGTG 
15 GNATANTCANTATNGCNNANANGANCT 

TAGTCNCNCACACTANACTAACTTTN^ 

TACNTTNTTTATTCCACCNN^^ 

CCATCACOTCGTCTACTACANGAGGCNACNN^ 

CTATTCTOSfTNNTANTACTTTCCCNNNAATNTACTTNTCCGTATA 
20 NATGAAATANNATTATTTNTATTANCT 

NCNTCATNTATIWCNTCTC^ 

AATNNCTCAGNTCGGCNAT^TTATGTGCCCNCCNCNNNGT 
Q NCTNNGCTNNGNTTNTGNA^^ 
Jrt CNANCNNNTTNTACATAC^ 
^25 AAACNTNNGNATNCTNTNCTCTATO 

J^j AGTNATT>nSfCNCGNNNNATCNNCCGCANCGTCTCTTATNTATCTNN 
CTNTCNATANNGTATCTAATTTTNNATTTNATT^ 



=f 30 TNNANAAANNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
yj GAATTCGGCACGAGGCCGGACACAAGGGGGAGCGTGGTTACCCCGGTAACGCAGGTCCTGTTGGTGC 
s TGCCGGTGCTCCTGGCCCTCAAGGCCCTGTGGGTCCCGTTGGTAAACACGGAAACCGTGGTGAACCGG 
Q GTCCTGCCGGTGCTGTTGGTCCTGCTGGTGCTGTTGGCCCAAGAGGTCCCAGTGGCCCACAAGGTATTC 
S GAGGTGACAAGGGAGAGCCTGGTGATAAGGGTCCCAGAGGTCTTCCTGGCTTAAAGGGACACAATGG 
?*35 GTTGCAAGGTCTCCCGGGTCTTGCTGGTCATCATGGCGATCAAGGTGCTCCCGGTGCTGTGGGTCCCGC 
S TGGTCCCAGGGGCCCTGCTGGTCCTTCTGGCCCCGCTGGCAAAGACGGTCGCATTGGACAGCCTGGTG 

CAGTTGGACCTGCTGGCATTCGTGGCTCTCANGGTAGCCAAGGTCCTGCTGGCCCTCCTGGTCCCCCTG 
H GCCCTNCTGGACCTNCTGGCCCAAGTGGTGGTGGOT 

GGCTGACCAANCTTGCTTACCAACTTTTTTTNAAACCCAAGGATTATC 
40 TCTCTCAACAACCAAAATTGAAAACCCTTNTTACTTCAAAAAGGCTTTAAGAAAAAACCCAAC 

CAATGCCCGAGACTTTGANACTCAANCCCNCCCAAAAATGGGAGCAAGGGGTTACTAACTGGGAATT 

GGACCCCTTAACCCAAGGGATGGNCCTNTTGGGTTC 

TTTANTTGGGGGAAAAACTTGGNTTTCCNGGGCTTCAAACCTTGAAAA 

AACTTGGGTACCAAAAAAAATTTCCAAGGGGCCA 

45 

AAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGNGAGG 
GNAACCATGACATACAGTGATGCANGGAANAANACGAAGTGGANGGCANAATAGCTATAGGAAAGC 
NGCTGGACTTGCACTGGAGGAGCTGGACAGGTCTTTTGGTCAGCTGGTCTTGCAGCCACACCTCTTGGT 
50 CCTGGAGAGAGAGAAAANAANTGCTGNTAGCANAGCTGCTGAAACACCTCTTNCNTTCCCNANCCTCT 
TTCACAAAGGCATTTGAACTCTTTGGCATTCTACACAATCTACACTTACGGATCCTCACTTGACA 
CCTTCCTCTGGCTCCCCTGTTTC 

CATGTNGGAAAAAGAATGNCTGGGAAATAGGACAGGAAACTCCTCTTNTAAAAAGATGGGTC 
TGACAANTGCAGGCACACCTGGNTTCAANTTCTANCTTCAATATATGACTGGCTATGGGGACTTTGGN 
55 AANANNTTTAACCTTCTGGGCCT^ 

GGTTGNGAGGATTAAATTAAATGANATGNGTATGTAAAGTTTCTAACNCAGNGCCTACATATTGGGGG 
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TCCTCAATAAAAGGGAACCAGCAGCTNAAAAAAAAAAAAAAAANNNN^ 

AAAAAAANNNNNNNNN^ 

TTTTTTTNAAANNNGNNNNN^ 

GGGGGGNNCCCN^CCCCCCCNOSrNNlS^^ 

5 

NAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCAG 
CAGCCTAAATGTGCAGACTTTGTAACCAAGCCCACCCGAGATCGGTCTGTGCTTTCACGTGACCACCA 
TCTGTGCCTCCCTCGCTCCATCCAAATTTGTGTAGGCAGCTCCTTGGAGCCATTCCTAAAAATATAGCT 
10 ACACCAGGCCCTGGAAACTGTAGTCAAGTAACAGGCTTAAGTGTTTTCCCTCCTTGAGTTAAACCTC 
TTAGATCTCTTTTGAGGGACCTTTCAGCTGCAGGCATCAGTGTGTTCTGACAGCGAGACACGTTATGTG 
TGTGTTTTCTATCTGGATCCAGGGCATCAGGATACAGTTCATCTTCTTGTACTTCCTCTCTGGCATGCAG 
TATTTCTGGACTATGTTTATAAGTCTGT^ 

AGGGACAGAGATGGATCAGTTAACGATAGTCAGAAATGAACTTAAAAGTTGCCTTGAAAAACCAATC 
15 ACATCTTATCAGGACGCATACCTTTATGTTTTCTAGCTCCTGTCGCTGAACTGGTTGCTGGGTAGCCCG 
TACATTTCTATAAATCCTGCTGGACTCAGTTCTCACTC^ 

ATGGACATGTATTTCAGGGGAGTGTTTACAAAGGGCGGATGGGCCCCATATANTTGCCTGGGNAAATG 
AACCCCGGGGANGGGTCCTTTNAAATGGGCNAAGNTTTTTATTAACN 
GAAAAAAAATTGGGCNGGNNCCTTTGGGGGGGCGGGGGTTTTO 
20 AGGGGNNANAAAAAACAAAGGGGTTTTTTTTAATTTTT^ 



« ACAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCCGCC 

ATGGGCTGTCTCGGAAACAGCAAGACCGAGGACCAGCGCAACTAGGAGAAGGCGCAGCGCGAGGCC 

~25 AACAAGAAGATCGAGAAGCAGCTGCAGAAGGACAAGCAGGTCTACCGGGCCACGCACCGTCTGCTGC 

H TGCTGGGTGCTGGAGAATCTGGTAAAAGCACCATTGTGAAGCAAATGAGGATCCTGCATGTTAATGGG 

2- TTTAATGGAGAGGGCGGCGAAGAGGACCCGCAGGCTGCAAGGAGCAACAGCGATGGTGAGAAGGCC 

0 1 ACCAAAGTGCAGGACATCAAAAACAACCTGAAAGAGGCCATTGAAACCATCGTGGCCGCCATGAGCA 

M ACCTGGTGCCCCCTGTGGAGCTGGCCAACCCAGAGAACCAGTTCAGAGTGGATTACATTCTGAGCGTG 

J^30 ATGAACGTGCCGGACTTTGATTTCCCTGCCGAATTCTACGAGCATGCCAAGGCTCTCTGGGAGGATGA 

bj AGGGGTGCGTGCCTGCTATGAGCGCTCCAACGAGTACCAGCTGATTGACTGCGCCCAGTACTTCCTGG 

a ACAAGATTGATGTCATCAAGCAGGATGACTACGTTGCCCAGCGACCANGATCTGTTCCGCTTGCCGNG 

h TCCTGGACTTCTGGAATCTTTGAAACCAAGTTNCAGGNGGACAAAAGTCAACTT^ 

^ TGGGCCGGCCAACCCCNfATGAACCCCCGCAAATGGATNCCAATGCNTTCAATGAATGGGACTGGCCAT 

^35 TAATTTTTNGGGGGTGGCCANCANCAANTTTC^AAATTGGGGC 

S S CCAAACCCGCCTGGGGNGGAAGGGCTTTTGNAACCTTTTTTO 



GCCNATNTGGAGCTNCACCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTCC 
40 CATGCTCCCTCTTTTGGCAAACTGTAAGTACTGTCTCAGCAAACAGCGATAATTTCACAATTTCCTCTC 
TAGAATTGCTGAGAGACTTGAGTCACCAAACGTGGTTCACTACTGTGGAAATGCATTGTTCAGAACAC 
AGAAAGAAATTTAAGATTTCTGCTTTTCTGTGACAGTATTTGTTTCC 

GCAGGTTCCTGGCAAGACTGCTATTTAACATTGCATGTGAGAACCTGGTAAATAGGCAGAAAATCTTG 
GAGCTTGAAAGGAACCTCAGAATGATTCATATGGTCATTCATTAGATTGGGACCTTTAAGGGATCTCT^ 
45 TCAGCCTCTCTCAGTGCAGAAATCAGGACAGGGGTGCTTGTGGCAAATGGCTTTCCAACCTCGGTAGA 
GTAACTGCAATGCAGTTCACTCCTCACGAGGGAGCCGGTCCCATTGTTAAAGAGCAAAGACTGATTGC 
TTTATTGGTTCTAGAAGCAAAGCCAACTTACAG 

AAGCCAGATTGAACAAATTTTGCTCCCTGAAAAAAATTTTACTTCAGGGGGA 

TTATAATAATCANGAATCGTGAGAATGATGAAAATATAATGATGCTAGCCAGCTTAGTCCATTAGTAA 
50 ANCACTGATTATGTACCACACACTGTCCTAAGTGCTTTATGTNNATTGAACCCNGTGTAAACTCTCAAA 
AATAAACCCTTATGGAGA>WGGGATACCATTATTCCTC 
AGAAAAGGNTTTTACAGTNNTTNCACANNTTAANTAACNNGT^ 

ACCTNGGCNTCTTAACTACTGNGCTGNCCCTGCAGNGGGGANCCCNTGGNTNGTTNTNTCCCT 

55 
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AAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGANTTCG 
GCNCGAGGCTTGCTTCTCTAGGGAAGAATCCAACCGATGCGTACCTGGAAGCCATGATGAACGAGGCT 
CCAGGGCCCATCAACTTTACCATGTTCCTCACCATGTTTGGGGAGAAGCTGANCGGCACAGACCCAGA 
AGACGTCATCAGAAATGCTTTTGCCTGCTTTC 
5 TGAGAGAACTGCTGACCACAATGGGAGACCGGTTTACAGACGAGGAAGTGGACGAGCTGTACAGAGA 
AGCACCTATTGACAAAAAGGGGAATTTCAATTACATCGAGTTCACTCGAATCCTTAAGC 
AAGACAAAGATGACTGAAGGAACTTGAGCTAAAACTTTCCAGTTACTTTGTCTTACTCT 
CTAGACATTTCCCCCCACCCCCCATAGGCCTGTTGCATGCAACTTTGATTCACAGCTTTGCC 
TTTTTTGGGGGNTTNNATTAAAAACOT 

10 AAAAATTTNAAATTTGTTTGAAAAAAAAAAT^ 
ANTTTTAAAAAAAAAAAAAAANNN^ 
NNNNNNNNAANNNNNNN^ 
NNNlSnSTNNNNNNNNN^ 
NNNNNNNNNNNNNNN^^ 

15 NNNNNNNNNNNNNNNN^ 



AAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCCGCC 

GCCCCGCCCGGTGTTACCGGTATTGTAAGAACAAGCCGTACCCAAAGTCTCGCTTCTGTCGAGGTGTC 
20 CCTGATGCTAAGATTCGCATCTTTGACTTC 

GGGNCNCATGGGGGCAAGAAGAATATNAACNANTTTTCTTTNAAACCCTNGANGNTO 

GGCCNACNANNNCCTNGGGNAAANNTNGGGNNAAAANNGGTTTNA 
Q TTTQSFTTNNATTCCNATTAACAANANGNTGNCTTGGGCTNGANCTC 

CNGNGCCTTTGGAAAGCCCCANGGCACANTGGCCANGGTCCACATTGGCCANGNCATAATGGCCATTC 
^25 GCACCAAGCTGCAGAACAAGGAACATGTGATTGAAGCCCTTCGCCGGGCCAAGTTCAAGTTCCCTGGC 
CI CGCCACAAANATACACATCTCTAAAAAANTGGGGATTTACCAAGTTCAACGCGGATGANATTTGAGA 
m ANATGGNGGGGAGAAAAGCGACTCNTACCNNACAGGTGTGGGGNGANANACANATCTATAATNGGG 
f! GCCCNGNGGCAAAANGGGGGGNNCCTANACTCTTC^ 

s " NCNCACCAAAAAANAAGCCGNTTTTTCTTGTGGAAAAAAAAAAAAAAAAAAAAAANTO 
f?30 GGGGGGCNCCGGGNCCNAAATTTNCCCNTTTTTATNGNNNNGGGN^ 
W NNNNNNNNNNNNNNNNN^ 
s NNNNNNNNNNNNNNNNC 

01 

Q35 GCCTATNTGGAGCTNCANCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGCCTGNAGGGANT 
m TCGGCACAGGGGCAGAAGGTTCGCGAGGAGGTGGTTACCGGGGNCAATTCTGTTGACCAGGCCCTGA 
^ TTNACCCNNNAAANAATTCNNGTTTCAN^ 
rf AACCANTGGNTNNNTNTNGCTTTNA^ 

fI NNCCAATNATTTNAATGGNGCCNTNACNATGGANTGAACNNCCANAATGGAGAAAAATG 
40 NNGGAGAGAATGGNCCNAAGANNAAC^GCCTGTCTTGGAAATGGAAAANGAGAAANT 

ATCCTCATGAGGCCCNNTGCTATGACAATGNGAAGACTTACNCC>nsiTGNGAGAANACTG>mACAAAA 
GANTATNTNTNGGCCNNNTTGCTCCTGC 

GTCGCAGACCTGNGGCTTGACCCCGGAACNAAAGGTTCACTTGTNCACTCTACTACCAAGTATTTCCC 
AGAGATCCNTCANAAAACCACACACTNTTGTNACCTGCCNCACNNAAGNCTTCNTTGCCCTT^ 
45 TCCACGCTGNCACAAAAAAATACCCNNGAAGTANTT^ 
TTCCAAGGNCCTTCCNAAACTGGGGGGGNGGTTC 
TAAANNCCTTTTTTTCNTGGGAGGAAATTTCTTCNANCTT^ 
CATTNAACCCCTGGGGNGGGGTTTTAAAAA111111TTCNTTCA 
TTTTTNCA 

50 

GCCTATNTGGAGCTNCANCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGCCTGNAGGGANT 
TCGGCACAGGGGCAGAAGGTTCGCGAGGAGGTGGTTACCGGGGNCAATTCTGTTGACCAGGCCCTGA 
TTNACCCNNNAAANAATTC^ 
55 AACCANTGGNTNNNTNTNGCTTTNAAC^ 

NNCCAATNATTTNAATGGNGCCNTNACNAT^ 




NNGGAGAGAATGGNCCNAAGANNAACNNGCCTGTCTTGGAAATGGAAAANGAGAAANTCNAGTGT^ 
ATCCTCATGAGGCCC>WTGCTATGACAATGNGAA 

GANTATNTNTNGGCChnsnSTTTGCTCCTGCNCATGCTCTGNAGGCNAC^GGGGCTGTO 
GTCGCAGACCTGNGGCHTGACCCCGGAACNAAAGGTTCACTTGTN^ 
5 AGAGATCCNTCANAAAACCACACACTNTTGTNACCT 

TCCACGCTGNCACAAAAAAATACCCNNGAAGTANTTATT^ 
TTCCAAGGNCCTTCCNAAACTGGGGGGGNGGTTC^^ 
TAAANNCCTTTTTTTCNTGGGAGGAAATTTCTTCNANC 
CATTNAACCCCTGGGGNGGGGTTTTAAAAATTTTTTTTC^ 
10 TTTTTNCA 



TTNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
GCTGCGAGTACCTCATGGAGCTGATGACGCCAGCTGCCTGCCCAGAGCCCCCGCCTGAATACCCAGTG 
15 GAGGGCGACCATGATGAGCTCTAGCCCTGCCCTGCCCTGCCCAGTGCAGAGAAATCAAGATGTGGAAC 
CAGCCCCCAGTGGTGCTCCCCATCCGCCCCTGAGTCTGTGGACCAAGGCCTGCCGNTATGGGTCACCT 
CACCCACCCCACAGGGCAGGAAGCAGGTAGGGCTCCATGCCCTGCTTTTGGTTGGCCAGTGGGGCAGA 
GCCATGTTCCCAGGCCCCTGCTGCCTCCACAGATGGAATAAAGGAGCCTGTCCTGCTTGGGCCCCCAC 
ACCCTGGGGGCCTGGCCCGCTGTGCCCCCCACCCAGGGTATCTGCCTTCCCTCTAGGTGGGGAAGTGA 
20 CTTGACCTGTGACCCCCAAACAATAAACATGATCCCT 

GGGCCCGGGNCCCNATTTCGCCTTATGGGGNGCTNNTANA^ 

n NNNNNNNNNNNNNNl^^ 
NNNNNNNNNNNNNNNN^ 

^ NNNNNNNNNNNNNNN^ 

^25 NNNNNNNNNNNNNNNN 

N NNNNNNNNNNNNNNNNW 

S"i NNNNNNNNNNNNNNNN^ 

£ 

LJ30 TNNANAAAACTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGG 
7 GCGGCCGGGGCCACTTCCTGTGCTTCGTCTACCCGCTGGATTTCGCCCGAACCCGCCTGGCGGCCGAC 
n GTGGGCAAGTCGGGCAGTGAGCGCGAGTTCAGGGGCCTGGGAGATTGTCTGGTGAAGATCACCAAGT 
™ CCGACGGCATCCGCGGGCTGTACCAGGGCTTCAACATGTCGGTGCAGGGCATCATCATCTACCGCGCC 
£ GNCTACTTCAGGCATCTACTACACCGACNAGGGCATGCTCCCNGACCCCAATAACACTCACATAGTGG 
!^35 TGAGCTGGATGATCGCGCAGACCGTGACGGCCGTGGCGGGCGTGGTCTCCTACCCCTTCGACACCGTG 
?? CGGCGGCGCATGATGATGCAGTCGGGGCGCAAAGGAGCCGACATCATGTACAAGGGCACCGTGGACT 
□ GCTGGCGGAAGATCTTCAAGGACGAGGGCGGCAAGGCCTTNTTCAAGGGCGCCTGGTCCAACGTTCTG 
M CGCGGCATGGGCCGGCGCCTTCGTGCTGGTCCTNTACNACNAGCTCAANAAGGTCATNTAGGCGCCCC 

GTCCGCCCGCCGGGAACGGCTAACGCCATNCCTTATTGGGACGGACCACCGACTTCNAAAAATTCAAC 
40 GTCCCCGCCGGGGCCGGGCCACCCCGGCCGNGGGGNTTNTTTGNNGGGGGACCATTGGNCCTGGGTCC 

NCCCCTTTAATTGGGGGGGGGGGNAAAGGCAATCGGGGGGGGTNTCCTTGGGTNCCCAAGTNNAGGG 

AANTTCCCNNAACCCAAACTTAAAATTCCGGGGGCTTTTGAGGNACCCAA 

T1T1TNAAAAAAAACCTTGGNTCCATTTGGAC 

45 

TTNNNNANANNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 

GAATTCGGCACGAGGCTGCTGCCTGCCTGCCTGCCACTGAGGGTTCCCAGCACCATGAGGGCCTGGAT 

CTTCTTTCTCCTTTGCCTGGCCGGGAGGGCCTTGGCAGCCCCTCAACAGGAAGCCTTGCCTGATGAGAC 

50 AGAAGTGGTGGAAGAAACCGTGGCCGAGGTGGCCGAGGTACCCGTGGGAGCCAACCCCGTCCAGGTG 
GAAGTAGGAGAATTCGATGATGGTGCCGAGGAAACCGAGGAGGAGGTGGTGGCCGAGAACCCCTGCC 
AGAACCACCACTGCAAACACGGCAAGGTGTGTGAACTGGACGAGAACAACACCCCCATGTGTGTGTG 
CCAGGACCCCACCAGCTGCCCTGCCCCCATCGGCGAGTTTGAGAAGGTGTGCAGCAACGACAACAAG 
ACCTTCGACTCTTCCTGCCACTTCTTTGCCACCAAGTGTACACTGGAGGGCACCAAGAAGGGCCACAA 

55 ACTCCACCTGGACTACATCGGGCCTTGCAAATACATCCCCCCCTGCCTGGACTNCGAGCTGACTGAATT 
CCCCTTGCGCATGCNGGACTGGCTTAAAAACGTCCTGGTCACGCTGTACGAGANGGACGAGGACAAC 
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AACCTTCTGACCGANAAACAANAAGCTTO 
GANGGTTGGCGAACCATTCTTGNGGAAATTC 
GGTCCATTTTTTCCTTGGGCCCCTN^ 
GGTNCCTTTTTTTAAAACCCGGGGOT^ 
5 CCCTGGCNCCCCCCCCCNTTTTT 



TNNNGNNANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGC 
AGCAGCCTAAATGTGCAGACTTTGTAACCAAGCCCACCCGAGATCGGTCTGTGTCTTTCACGTG 
10 CATCTGTGCCTCCCTCGCTCCATCCAAATTTGTGTAGGCAGCTCCTTGGAGCCATTCCTAAAAATATAG 
CTACACCAGGCCCTGGAAACTGTAGTCAAGT 
CATTAGATCTCTTTTGAGGGACCTTTC 

TGTGTGTTTTCTATCTGGATCCAGGGCATCAGGATACAGTTCATCTTCTTGTACTTCCTCTCTGGCATGC 
AGTATTTCTGGACTATGTTTATAAGTCTGTTTAGTAAAGGGTGGGATAGAGGATACCAAGGGAGTT^ 
15 CAAGGGACAGAGATGGATCAGTTAACGATAGTCAGAAATGAACTTAAAAGTTGCCTTGAAAAACCAA 
TCACATCTTATCAGGACGCATACCTTTATGTTTTCTAGCTCCTGTCGCTGAACTGTTGCTGGGTAGCCC 
GTACATTTCTATAAATCCTGCTGGACTCAATTC^ 

CATGGTNCATGTATTCANGGGAAGNGTACCNAAANGGNNGGATGGGCCCCATTATTTTGGCCTGGGN 
AAAAGAAACCCNGGGAAGGGGTTCNTTTNAAATNGGGCAAAAATTTTT^ 
20 AAACCCCCTTTTGNAAAAAATTNGGGCNTC 

CNTTNGNGGGGTAAAAGGGGANTAAAAAAAACCAAAGGGGT^ 

O 

03 GNCCCTTTTANGTGNGGTCNNANTNANGNGGGGNATNTTCTCTTTTTO 
L025 GNTCTCGCNTCNTCNACTCCCNCATCNATATGTW^ 

Q NCCTGNGGGGGCNNNTATAGNGGTGNTCTTCTATTGNTNANNTNTNTNCGAANATCT^ 

m GGACCANTNAAAGANNTNNTNCTO^ 

i! TCNTGCTNGCNATGCTCGNAAC^CTNNNNNTTT]^ 

f *f TGNANATNTTNGCAATCNGCNN^ 

:^30 ANNTCNCNTNTCN GANAGNTNGNCAGTANNNTGGANTNGNGGNNNNNCANTNNGC A<^ GTTGGCNA 

yj GNGNTGGGNAGTNNTNTGTNANNANTNNTTO 

3 ACTNTCTCAGNCNCNCAGANTGNNGNTNATGNTTNN 

Q AAATA>WGACGNAGTCGTAATCACNGGGNCTACNGNG 

CP NNQSFGNGTTNCNGAAGCCNNNNGNTN^ 

p35 TAGNANGCCTTGTNGNTNGNCCNAGNTCTATTNNNNNTNGGNGGTGGG^^ 

||1 CNGANT^AAGGAANAGNGGNNGNGGTNTNNTGNGNNNN^ 

p NTAGNNNGCNGNANAATNTTNGCN 

GGNNGGANGNGANNCNAANGACNNATNNAGCNAGNCCNNGNNAANTNGGCGCAGNA 
NAGGCNNGGNNGTGNGNTGTAGTNCTGNNNCNNNCCAGAGNACNGANNTGCAGCGNANG 
40 GANNNCGGAANCNGNNNAATNAGNACCGGTNCANNTAAGCANTO 

GATAGNNC>WTGCNGCNCAGNGCNGCGANNTAATATNNGANCATAGCGGANCCTCGTATCTNTAG^ 
AGCTGNANGANTACCTCGNNNCNGAGNTCNANCNTGTGANNNANGGAGAGACANAGCGNGGNTSnSfAG 
ANATGNNNNNTNGTNTGTNCGACTGAGNTGNNTNATNTANAGAGGTGCGNCG 

45 

GNCCCTTTTANGTGNGGTCNNANTNAN 

GNTCTCGCNTCNTCNACTCCCNCATCNATATGTNNACTTGTTAACCCNNNTGACGCNCGNGGCGTGNT 

NCCTGNGGGGGCNISrNTATAGNGGTGNTCTTCTATTGNTNANNTNTNTNCG 
50 GGACCANTNAAAGANNT>WTNCTNTAAGCNCCNANTNCCNGNTCNTN^ 

TCNTGCTNGCNATGCTCGNAACNNCTN^ 

TGNANATNTTNGCAATCNGCNNAA^ 

ANNTCNCNTNTCNGANAGNTNGNCAGTAN^ 

GNGNTGGGNAGTNNTNTGTNANNAN^^ 
55 ACTNTCTCAGNCNCNCAGANTGNNGNTNATC 

AAATANNGACGNAGTCGTAATCACNGGGNCTACNG 



120 



• 



NNCNGNGTTNCNGAAGCCNNN 
TAGNANGCCTTGTNGNTNGNCCNAGNTCT^ 
CNGANTNNAAGGAANAGNGGNNGNGGTNT^ 
NTAGNNNGCNGNANAATNTTNG 
5 GGNNGGANGNGANNCNAANGACNNATNTN^ 
NAGGCNNGGNNGTGNGNTGTAGTNCTGNN^ 

GANWICGGAANCNGNNNAATNAGNACCGGTNCANNTAAGCANTO 

GATAGNNCNNTGCNGCNCAGNGCNGCGANNTAATATNNGANCATAGCGGANCCTCGTATCTO 
AGCTGNANGANTACCTCGNNNCNGAGNTCNANC^TGTGANNNANGGAGAGACANAGCGNGGNNNAG 
1 0 ANATGNNNNNTNGTNTGTNCGACTGAGNTGNNTNATNTANAGAGGTGCGNCG 



TTGAGNCCNANTAGGGGGGNCGCATNNCNGGGGGGCGGCTCGCTCTTAGACCTAGTGGGATTCCCCC 

GGNNCTNGCAGGGANTTTNTGGTNAATNTGANNGAGNTNTTCATNCA 
15 ATNANAAANCANNGGGGGCCATNCCNNTNTNANNANNTGGGNTCNTGANAACCT^ 

NNTCTNATCTTTANNNNNAGGNNNNTGANTNGGATG 

NCTNTATGATTCANCGATATNNATTO 

AGAANANNGANATNGACANG>WATNN^ 

GTANACGNTGCTNNNNNT^ 
20 ANNNAGNGGTNNNTNNCNGTGANTAATCTGAT>WTO 

GNT>WCTAGNGTGNTANNCGANNNGN^ 

TCTNCATNGANCTGNNNNNCGANGNNNNNTGCNTAAGTNGNTTCAA 
□ NCTNCNGTAGTCCCN ATG ATAATATN^ CN GTGG ATNTANT 

5 TATCNATNAATTNTCCGAA 
^25 NTCGANAGANTNTNCTNTATC^ 
rl ANCNATNAGTCOTCTCTGAGNANGATN^ 

CGNANNTNnSfNATTTGGGTCNTTT>nW 

NNCGAGTANNANGNONTNAN^ 
^ TGAAGTCTACCNTNNNNNNNATCGANNTCGATGTGTANTNNA^ 

CACNTGGTNANNGANNTAGANGATGNTCTTCCATNNGATAANCATTTO 
W TGNNTAANNATCNNANNCTGTO^ 

3 NGGAANAAAGNTAGAANCNATGGAGGTTCGACGTNCGN^ 

S3 TANTNTCGNCNGAANGNNTCTCCNGT 

C]1 GATNNATNACNNGNANNAACGN^ 

«35 AATGAANGTAGGTGACTCACGNCNCGCGNTNNTAN^ 

m CNCNACGTCGNACGGGAANGANAGNAATGNCNGAACGNTTACGCG 

a 

^ NAAAAGCTGGAGCTCCACCGCGNGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
40 TCGGCACGAGGACCAATGACAAAGATAGGAATACAAAGTGTATTAGTTAGCCATCATTCTTGCACTAA 
GCACCAGAAGACTTGAAAAATCTAAAAAACAA^ 

GAATATTAAATCGATAAAACCAGGACTCACATGCCAAAGTTCTCATCAGNGGACGCTCACATNTTGGT 
TCCTTCCATATAAAACTTGGTTGCCGNTOT 

NTAAANCTAAANCTNTGNTCANNGCC>WTACNAAACANGGGACAATTCTTANACTG 
45 CCCCCGGNANAANCATGNGCNACTNTGNAANANTTTTTGNTCAAAAACATTACTGNCTGAAGC 

TCCTTTCTATTTCTTANTGNTACNAAGGACCNGCAGGGANAAATGNCCTNTCCCCANCAGNGAATACT 

GGTATGCAATTTACACTTGATGCTCAGGCCTGCTGAAGCTGAGGCTTACCTGTAATCATANCC TTCCA G 

GGGATGAANTCTTCAGTTCGTCTAAT^ 

TTAACAAAAACTTGGTTCTTTTATAAAAACNATATATTCATT^ 
50 ACCTACCTACCTCTCAAAANGGACCTTTTTC 

CCCCTTTTTACCCGGGGGGTTAAGATTTTTTTGGNATTGGGGGNCCA 
GNTATTTTACCAGGGAAAATCNTTTGGAATNANAACCTTTTACCCCCCGACC^ 



55 GCCTATCTGGAGCTNCANCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTGA 
GGAACCCCGGTGGCAGGGCAAGGTTCGGGATCATGAGTTGGATTCCTTTCAAGATTGGNCAGCCCAAN 
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AANCAGATTGTCCCCAAANCAGTGGANAGAGANTTTGANCGANAGTTTGGAAAANTCCANCAGTTGG 

AGNACCAAACCAAAAGGNTGCAAAAGGNCTTNAAAAAAANCNCGGNCCCCNNCCTGGCC OT 

NTNNGNTGNNAAAATNTCNTNGNNNTNGNTNTCCANCCCCNTT^ 

NCNTGGNNANNGCCTTGNNCNCAGCCNTNAANNGGNNGGNTNCNTTCACCCAGGAA^ 
5 AATCCANAGAANTGTNATNGANCCTTNAAAAAA 

GANAACCGGNGGAGCCAGGCNTTGCAGNANTACAAAAGGGTGTGNACNCCAGGGTGGAAANNNCCA 
AGGANAGGGAAAACACGGCCCNGGCTCTGGCCAANNTCCACCAGGCCCGAAAAGATTTACGCCATTT 
CGGATANGNNTTTGGGGCCAAAAAACACGCATTN^ 
TGTGGTATTTTTNCACCCCATTTTTGGTN^ 
1 0 TCTGCACAATATTTTTNAGAATTTTTKNCNCC 

CTNNGGGGAGGCGNNAAAAAACGGAGGCCCAGTTTTNNAANANATCT^ 

NTGGGNANNAANAANTTNCCCCTCCCGGTO 

CCTTTNTGCCCCTCTTTTTAAAA 

15 

GCCTATCTGGAGCTNCANCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTGA 
GGAACCCCGGTGGCAGGGCAAGGTTCGGGATCATGAGTTGGATTCCTTTCAAGATTGGNCAGCCCAAN 
AANCAGATTGTCCCCAAANCAGTGGANAGAGANTTTGANCGANAGTTTGGAAAANTCCANCAGTTGG 
AGNACCAAACCAAAAGGNTGCAAAAGGNCTTNAAAAAAANCNCGGNCCCOW 
20 NTNNGNTGNNAAAATNTCNTNGNNNTNGNTNTCCANCCCCNTTTG 
N(^TGGNNANNGCCTTGNNCNCAGC(^TNAANNGGNNGGNTNC^ 
AATCCANAGAANTGTNATNGANCCTTNAAAAAAGTTCGGCATGTGTGTTCCOSfAN 
Q GANAACCGGNGGAGCCAGGCNTTGCAGNANTACAAAAGGGTGTGNACNCCAGGGTGGAAANNNCCA 
J1 AGGANAGGGAAAACACGGCCCNGGCTCTGGCCAANNTCCACCAGGCCCGAAAAGATTTACGCCAT^ 
f525 CGGATANGNNTTTGGGGCCAAAAAACACGCATTNTTGNGTNNGANANCCGCN^ 
rt TGTGGTATTTTTNCACCCCATTTTTGGTO 
,2 TCTGCACAATATTTTTNAGAATTTTTm 
¥ 1 CIWGGGGAGGCGNNAAAAAACGGAGGCCCAGTTTTN^ 

^ NTGGGNANNAANAANTTNCCCCTCCCGGTNGGNAAAANTCTTGTTGANAANAAAAC^ 
4*30 CCTTTNTGCCCCTCTTTTTAAAA 

w 

9. 

Q TTNNNNAAAAGCTGGAGCTCCACCGCGGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
JFJ GGTTCCTGTTAACTCTTAATAAACTTACACATGCAAGCATCTACACCCCAGNGAGAATGCCCTCTAGGT 
Q35 TATTAAAACTAAGAGGAGCTGGCATCAAGCACACACCCTGTAGCTCACGACGCCTTGCTTAACCACAC 
CCCCACGGGAAACAGCAGTGACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGTTATATTAATTA 
GGTTGGTAAATCTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAGTACGGCGTAA 
AACGTGTTAAAGCACCATACCAAATAGGGTTAAATTCTAACTAAGCTGTAAAAAGCCATGATTAAAAT 
AAAANTAANTGACGAANGTGACCCTACAATAGCCGACGCACTATAGCTAANACCCAAACTGGGATTA 
40 GATACCCCACTATGCTTAGCCCTAAACACAGATATTTACNTAACCAAANTTNTTCGCCAGAGTACTACT 
AGCACCAGCTTAAAACTCAANGGACTTGGNGGGGCT^ 

ATCGATAAACCCCCGATAACCCTCCCCAATTTTTGGTTAAAACAGGTATATATCCCGGCTNl 1 lllAGG 
AAACCCTTAAAAAAAAAAAAAAAAAACCTGGGGGGGGGGGCCCGGGG 
GGGGGGNNNNANNAANNNNNNNNNN^ 
45 NNNNNNNNNNNNNW 
NNNNNNNNNNNNW 
NNNNNNNNNNNNN^ 

50 TNNANCAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GCCGTGACAAAATGTGCTCCTGGTCAAAAAGTGCCCGACCATGATCGANNCTCNCCTTCATGTCAAGA 
CTACCGATGGTTACTTGCTTCGTCTGTTCTGTGTGGGTTTTACTAAAAA 

AGACCTCTTACGCCCAGCACCAGCAGGTGCGCCAGATCCGCAAGAAGATGATGGAAATCATGACCCG 
AGAGGTGCAGACAAATGACTTGAAAGAGGTGGTCAATAAATTGATTCCAGATAGCATTGGAAAAGAC 
55 ATAGAAAAGGCTTGCCAATCTATTTATCCACTCCATGATGTCTTCGTTAGAAAAG^ 

GAAGCCCAAATTTGAATTGGGAAAACTCATGGAGCTCATGGTGAAGGTAGTAGTTCTGGAAAAGCTCT 



it 3 

y 
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10 



o 



GGGGATGAGACAGGGTGCTAAAGTTGAACGAGCTGATGGATACCAGCCACCATCCAAGAATCGGTTT 

AAAATGCANACTCTTAATGGGGACAAATAAAANATCTTA 

NNNNNNNNNNNNN^ 

GGCCCCCCCCNITmTITTTC 

NNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNN 

NNNNNNNNNNNNNNNM 

NNNNNNNNNNNNNNN 



TNNAGCCCTATCNGGAGCTNCACCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAATTCNNNGCNAGGNTNAGNNNT^ 

ATANNANNNNOSfNTTNTNGANCCNNGNGCTTGNCTGCATCTO 
1 5 CAATGNCTTAGATTNNNNNNNTGT^ 

TNNNNCAATGTGNAGCAGGACCATGATACNACAGGCTTGG 

ANCCATGTGAGCNGGCNTTGGACNNCNTAG 

TGNGGGACCTGAACCNNTCATACTGACTGTGCTTANNAGW 

CCCCCCCNAGCATGGNNNCNCCCTANANNNAN^ 
20 CGGANOS[TATTCACTCCNNAACAGATGGATNCATNNNNTTAANCGCTC 

GTCCNAACNCNAACCTTNGAACNTNGAACTTNCTGGCAGGNGAATAANNTTACCTN 

NNANGGAATGATCAGATTAAANACCTGNAAGTGGGNGAAAAAAATGACTANTAANGGGGACCCCCCC 
Q NCCTGAATCNCGAATGAATTTGTGCACTTGGGCGGGAAGAAACTCANCATGGNTTCCTNAATCNTAGN 
3 CCNCCNCCGCTTGAAAGAAAAACTTGGNAT^ 
m25 NTTCCTTNATGNAACCTTGNNGGTATT^ 
'Zi NGAANTTGNANTTT 

y = 

Sf t TTNAGNCCTTNTNNNGGGGNNGN^ 

4-30 GCAGGCAGNATCCTANATGTGCTNACTTTGAAACCAAGCCCANCCGAGATCNNTCTGGACTGGATTNG 
W ANTGAAAACTGGCNATAAAATCCGGTACAACTCACGGGAGACGACATTGGAGAAGAACCAAGCTGGG 
b TCTATANGAAGCAGGCTGGGTCTATGAGAAGTGGNCTTAACATGCAAACCACTTTTTTAAGNAGCCNN 
O ATTACAATGAANACATCACTACTGTAATGCTTGNNCCATGATGTNANTTGCTNANTATCAGACTGAGA 
ffj CCCANC^ATAAATATANANCGTTGNAAAAANAAAAAAAAANACCTGGGGGGGGGANNATGCCCTO 
35 TTTACCNCTGGCATGCAGTATTTCTGGACTCTGTCTCTAAGGTGGTCCTGNAGAACANGGATNTCCACG 
TTGACTTGTNCTTGNNGCCGGGNTGNCGNCCTGCAN^ 
CTAAGAGANCAAGAATTNTCATTTNGCGTTATTNGGACCCTTTO 
AANNAATCCTCAATTTTTTNAAANTTGGNCCAGNTNN 
* NGCTGGAANNACTTTCTTTTNAATGGGNGNTAANAAAGTNNANGCNANTC 
40 NANGTNNANANNCCTNGTCTATCTTNTNTTTTCCCCGTCCCTC 
CTNNATGTCTGGNAAANACCTAGANTTTCNCTTTTTT^ 
CCNTTCGTANTNAANCTCTTGTTCTGGGNNCTOT 
TTTTTTTNTCTGTGN^ 
GTTTCC 

45 

GCCTATNNGGAGNNGCATNACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
TCGGCACGAGGGCTGACAATGACATCGGAGCTGTCTCAACGACAGGGCACGGTGAGAGCATCCTGAA 
GGTGAATCTGGCCAGACTCGCGCTCTTCCACGTTGAACAGGGAAAATCACTAGAAGAAGCTGCCAACG 
50 CATCACTGGGTCATATGAAGTCAAAGGTCAAGGGCGTAGGTGGTATCATCATGGTCAACAAAGCAGG 
AGAGTGGGCGGTGAAGTGGACCTCCACATCCATGCCCTGGGCAGCGGCAAAGGATGGCAAGCTGCAC 
TCGGGAATTGACTTCGGCGACACGAGCATCATTGACCTGTCCTAAACCCCCAGAAGCTGTATTCTAGA 
AACTAGCTTGGAGGTGACGCACGGTCTCCTGGCGTGGAGACTTAGCTTCATCAATTAGATCTAGAAAT 
AGAAAAATTCTGCAGCCTGTCACTCGTTTTGTTGCCTTGATC^ 
55 GTGTGTGAGAAATGCCCATGTTAAGATAAAAATAAGACCAGTGAAGATGACCAACTCCACGGAGCCT 
CCCTTATGAATAGTCCCCATTGTCTGAGATTAGAAAGAAGAAACAGCAAGATCTTAACAGTAAAGAAA 
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GGGCCTCGATGCAGGGAACGGTTTTGGAGTTGGGGGACCTACAGCAGTAACAGAAGCTTGTAGGTTCA 
AGGGTGTTGGGGGGTTCGGAAGAAAAAGGCTCTGGGGCANGACCCAGTGCANGGCACAACAAGGCA 
GGAAGGACCNAGTGGGACNCGGTGAAAGGGGACNCGGCANNCAGAAGTTAATGGGAACACTGGATG 
GTGCANAACTCATTTCANAGTCCGGAAGAACNTTTGGCCAAAAGAAACCNNAAAAAACTNG 
5 TTAAAAAAGNGAAAANTTNNTTTGACT 

TTN^CANNNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
ATNTTGTNGAAGATGAGCGGGTGGCAGCGACAGAGCCAAAATCAAAGCCGGAACCTGAGGAGAGAGT 

10 GTTCCAGAAGGAAGTGTNTCTTCNTACNTCACCACACCTGAAAGCANAGCCTGATCCAGCCACAGAGA 
TGGCAGCTGAGTCACTGCCTTTTCCTTCGGGGCACTGTCCAGCTGGNAGCTGGAAGCCTGGTATGAGG 
ACCTGCAGGAGGTGCTGTCCTCAAATGAAAATCGGGGCACCTGTGTTTCACCCCCTGGAAACANGGAG 
GAAGAATCAAAAAGCTTCACCACTCTTGACCCCGCCTCTNTGGCTTGGNTTACTGAGGAGCOnIGGACC 
ACCAGAGGTCACACACACCTCCCAGAGCCTNTGCTCTCCAGAGTCCAGTCAGANCTCNCTGNCTCAGG 

15 AGGAANAAGAGGAANACCNGGGAAGACCCAGAACCGGACACAGAGNGGCCAGTCCCCATCTCGGNC 
TGGCAAGC^CGCATGAAGGAAAAAGAACAAGAANATGAGAGGANTGTGGCNCAGCTTGCTGAAGA 
AAATGAACCACTTCAACANGAAATCGAGCCCCTGACCAAGGAAAGTGGAGGCNCTCGCCGACTTTTA 
ATGACCGGATGGTTAATCTGCCCCCAGCATTGAACCGGTTGGGACCCATCTCTTTCATTTTCAGGCCAC 
TTTCTGANCCTTTGGTNGGAAGTTTTTACTC 

20 CTTNTTTTTTNTTTAGGNN^ 

NGNTNATTTAANANNGGCCCTTTTTTTTT^ 

AAAAAAAAAAAAAAAAAAAAANAAGNGGGGGGGGGGGGGCCCCCCT^ 
O NNNNT 

few 

r1 CAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTGCTA 
^ TAGTGTAAATTGAAAAAAGAATAGGTAATTTGCTTTGTACACACACAAAAATGTAATG 
P TTTCCTGGTAAAAATAAGCACTGCCAAGGGTTGAAGGACTGGT^^ 

*t TGGGAGGAAGANATCTCATGTCTTAATTTCCTCGAGGTTCTGNTAGGANAAGGNAGAGCCTTGGTGAG 

30 TCCTGCACCCGACCCTGGGGNGATCCNNTGCNNTCG^^ 
W GGAATTCTTTGANTTTCTNAAGGCTGGTGNTACCTTGNCCACANCCTNCGTCCACACTGGCTGAACA 
2 GNTGGTANAAANCNCCANGNGNGGGANCTN^ 
p TGGGANCACCTCTATTGGTTATGAAGACTAAGGATATTATTC 

jjjjl AATTAAAAATCCACAGCCTGGGCAGAAACATTTCCTATCAACATAAGCCCAAAATAGCACATGTGGNC 
p35 CCTTTTCTATAGNTACTTTCCTGTGACTCTCAAAACATNANGCTCTTTNTN 

^ TTTGGAAATCCCCCCAAACCTTTNTCAGATANNAAGGTGAGCCCCCGGGGCACGAAGCNCCAAAATC 
ATTGGGGTCTGGGGGCTTNTAAACACCNCANN 
ANNTTNAAAA>TNCCCCGCCTGCCCCCTGTGGCCCTO 
AANTNGCCNCCNCCNCCANGAAGCCTCCTTC 
40 AAAAA 



□ 



NAANNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGATTTC 
CGGCACGGGGTCCAATTANAGTAACACTGGCCAACTTTTGAAATGTNTGNCAGCCCNCGGNTTCTCTT 
45 GGGGGNTTTTNAATTACCCCNCCTGGGGTCTTNCNGGTGNANGNNNGGTNAA 
NGGNNCANCNTTNATNACCCGGGNNGNAAAA^ 
ACNNCTTNATNTNTTTNGAAAGCNNTCTNGCCCTNGNANNGGNNG 
AANCNTGGTNGTNGTTNACATTAAAATTANNNTO 

TATTANANACACANTTTGNGATAGAGAGAANTTAACANAAAAGCTCCCCGTATAAGANAATNTNGTG 
50 CTCAGATACTCTCCANCACAAAATGCGCACNNAATCNCGCCCNAATGTGGAAGANTCTCAACCCGNGT 

GCACCCCAATANAAAGGNGACGANATNTNTTTAAAACANGAGAAANCACCCCGAACACNNNTANGA 

NNNATNTCTGTTGTAANACATTTO 

CCCAGTGGTGGGCCCCCGNTTNTCATTTTTTO 

GGCTNCTTNTNAANTNTTTTN 
55 GCTTTNTTT AAAAA AAANTTTCCGCCNTATTTTNTT^ 
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TTNTTTTTTATTGCAGGAGGGGGGNACTNTTCCCTTNCCCCCNTTGGT^ 
C14"l"14GTTCAANAAANrilUl'NTCCCAANNTGGCCTT^TTTTAN 



5 NAANNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGATTTC 
CGGCACGGGGTCCAATTANAGTAACACTGGCCAA 

GGGGGNTTTTNAATTACCCCNCCTGGGGTCTTNCNGGTGNANGNNNGGTO 

NGGNNCANCNTTNATNACCCGGGNNGNAAAANCCGAANNCNAAAAAGNAG 

ACNNCTTNATNTNTTTNGAAAGCNNTCTNGCCCTO 
10 AANCNTGGTNGTNGTTNACATTAAAATTANNNTNACCANTACCAT^ 

TATTANANACACANTTTGNGATAGAGAGAANTTAACANAAAAGCTCCCCGTATAAGANAATNTNGTG 

CTCAGATACTCTCCANCACAAAATGCGCACNNAATCNCGCCCNAATGTGGAAGANTCTCAACCCGNGT 

GCACCCCAATANAAAGGNGACGANATNTNTTT^ 

NNNATNTCTGTTGTAANACATTTO^ 
15 CCCAGTGGTGGGCCCCCGNTTNTCATTTTTTNTTGAAGAAAAAT 

GGCTNCTTNTNAANTNTTTTNTTANGTTGGGAGGAAAGACT^ 

GCTTTNTTTAAAAAAAANTTTCCGCCNTATTTTO 

TTNTTTTTTATTGCAGGAGGGGGGNACTNT^ 

Cri'rilGTTCAANAAANrrrri'NTCCCAANNTGGCCTNTTTTAN 

20 

TTNANAAANNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
Q AATTCGGCACGAGGCTCGTGNGAGTGACNTCGNNTNTAAACCCTGCGTGGCAATCCCTGACNCACCGC 

CGTGATGCCCAGGGAAGACAGGGCGACCTGGAAGTCCAACTACTTCCTTAAGATCATCCAACTTCTGG 
m25 ATGATTATCCAAAATGCTTCATTGTGGGAGCAGACAACGTGGGCTCCAAGCAGATGCAGCAGATCCGC 

ATGTCCCTCCGCGGGAAGGCTGTGGTGCTGATGGGCAANAACACGATGATGCGCAAGGCCATCCGAG 

GGCATCTGGAAAACAACCCGGCTCTGGAGAAACTGTTGCCTCACATCCGGGGGAATGTGGGCTTCGTG 
?7 TTCACCANGGAGGACCTCACTGATATCAGGGACATTGCTGCTGGCCAACAAGGTGCCAGCTGCCGCCC 
r ~ GTGCTGGNGCCATANCGCCGTGTGAAGTCCCTTNNGNCAACACAGAACACTTGGTNTGGGGNCCCGA 
^30 AAANACCTTCTTTTTCCCNGGTTTTNGGCANTACCACNAA 
^ GAGTGATGTGCAGCTGATTAAGACAGGAGACAANNNNNNNNNNCCN^ 
s CAATGCTGAAAAATTTNCCCCCTTTTTCTTTGGGGCTTGGN^ 
p GNANNATTTTACAANCCCTGAAAGNGCTTTGACATTACCAAAGGAAA^ 
Cfl CTTGGGANGGGCGTNCCNCAAATGTTTNCCCAGC^ 
Q35 CGGNGGNATTTTTGGNCCCCCCNTTTTTNTTAATTNA^ 
||1 TGNTNGGGGGNNAACTG ATTAACN CCCTTTNCCCCTTTGGGTGN 

Q 

NNCAAANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 

40 CGGCACGAGGATACTTCTTTTTTTTGAAAAAT^ 

GTGCATAAGTTTGAACAGAGAAAACATTTAATTAAAAATGATACTGCATCTTCT^ 
GATACATTTATAGTATATCAAGGGGCTTCCTCACTGGCTCAGCGGTAAAGAATCCACCTGCAATGCAG 
GAGACATAGAAGACTCAAGTTCAATCCCAGGGTTGGAAAGATCCCCTGGAGTAGGAAGTNCCCACTCT 
TGACAGGTTCCTCTCTTCCATGGACAGAGGAGCTTGGCGGGCAGCAGTTCATAGGGTTGCAGAGAGTC 

45 AGACACAACTGAGCAGGACCACGAGCATAGTATATTAAACATGCTTTGGCTCATCAACAACCCATGGC 
CAGTATGGTAGGCCAACTCTGATTrACAGGAAGATATCAAACTTTCGGCACAAAAGCTTT^ 
TTTAAGNGGTTTTCATTTTCATGTA^ 
CTTANCTTGCTGGAGTTTGAAATTATTTC 

TGCTTGAANAACCAAGGTTACAGGTCTTTTCTCAATTTCTTCNACCTTO 
50 GANCCAGGGGATTTTGAANGGAAAAAAGGAANCNCTTGTTCTGGTTT^ 
GGAGTTGGTTGCNTTAANTTGCCGGCAAGNN^ 
CCCCCCANCCCAAAAAGGAATGGGNAANGAGNGNTC^ 
N 

55 
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TTNAAANNCNATCTGGAGCTCCACCNCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 

GGAANAAAAAAAAAAAAAATTTTGGGGGGGGGNCCGGNNCCCNATT^ 

TANAAGCGGTNCTCNNNTCCTGNTCCATGNTO^ 

AACCCTTG>WATATNCNCACCCTCCTTTGTCTGNTTAAGCATTANNCTGCTAATAGAG 
5 GTTNATCNAGNGATACATCCTCGCGGTCAGGGATTCTTGGNGCTGGGTTAACGNNCCTGACTGNNTAT 
TGCTGNTGAANCTGCACTACNATCTNNAGNATCAATANANCNTTNTTGTTACT^ 
GGGNNANTGGGCCNTTCTC^TGCCTGT^ 
CCCTTGTGGCCTTACITTCCATAAT^ 

CNTTNGNGCTCCCTTTCCANNCNAGNGNAAAAGAAGGCCNCGNTGNTTAANAAATG 
10 CCGGCCANTTTTANCCNGGGGGAAAGGNANTCCN^ 

TAANNNTAAAGNTNNNGGGNAGGTTTCCCCCCTTCCGGTNGGN 

AANCCCANGGNAACCCAANCTNGTTGTNCCTTTCCTNGGNCCCCCCCTGANNGACTNGCTTA^ 
CNNCCNTNTNTTTTCCCCCCCCCCCCCCCCCCCCCCCCCCCTGGGGAAATNANNTCCCCCC 
CCCCCCCCOWTTCCNAANCNTTTCTTTTTANAAANAAAGG 
15 CCCCCTNTGGACANCTWAAAAGGGTTTTT^ 
CNN CTNNGGGTTCCCCT 



TTNNGCCTATNNGGAGNNGNATNNCAGNGGCGGCCGCTCTAGAACTAAGTGGATCCCCC^ 
20 GGAATTCGGCACGAGGCTCGTGTGAGTGACATCGTCTTTAAACCCTGCGTGGCAATCCCTGACGCACC 
GCCGTGATGCCCAGGGAAGACAGGGCGACCTGGAAGTCCAACTACTTCCTTAAGATCATCCAACTTCT 
GGATGATTATCCAAAATGCTTCATTGTGGGAGCAGACAACGTGGGCTCCAAGCAGATGCAGCAGATCC 
Q GCATGTCCCTNCGCGGGAAGGCTGTGGTGCTGATGGGCAAGAACACGATGATGCGCAAGGCCATCCG 
,"S AGGGCATCTGGAAAACAACCCGGCTCTGGAGAAACTGTTGCCTCACATCCGGGGGAATGTGGGCTTCG 
25 TGTTCACCAAGGAGGACCTCACTGAGATCAGGGACATGCTGCTGGCCAACAAGGTGCCAGCTGCCGCC 
CGTGCTGGTGCCATAGCGCCGTGTGAAGTCACTGTGCCAGCACAGAACACTGGTCTGGGGCCCGAGAA 
~f GACCTTCTTCTTNCAGGCTTTAGGC^^ 

H S GATGTGCAGCTGATTAAGACAGGAGACAAAGTAGGCGCCAGCCGAAGCCACGCTTGNTGAACATTGC 

^ TGAACATTTTCCCCTTTTTCNTTNGGCTGGNCATTCCACAAG 

-F 30 AACCCTGAANNGCTTNNCNTNNCNAAANGAAAANNNTTTGNAT^^ 

W CCCAATGGNTTNCCNACCGGGGGNCCCTTCCAAAATC^ 

s NCCCCCATTTTTTTTTATTNAAANGGGGGNCCAAAAGCCCCG 

M 

W S 35 GCCTACTGGAGCTNCACCGCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCACAC 



m 



GCCAGGAGCGCTGGGCTCCAGCCTTCTCACGCAGGTGGCTTCTCAAGGAGCTACCACCGTGTGTGAGC 
TCCAGAGTAGGTGCAGATGTTTTCATCACATCTTC 
H CCAAGTTCCCGAGAGCTTTCTCCTCTGCTATGCATTTTGTCTTCACAGCGCAGCTTGCAGTCCCTTGCTA 
AAGATGATTATAAGCTCTGCATAGTGTTAAGCTTTATTGTGGTTATGTGTATGTTTCT^ 
40 AAGCAGACCCACACCTTTCCAGGTCAAAGTACAGGATAGAGTC 
TACTCCGTTTAAAGACTTCAGAAGTCTAATCCA 
ACAGGCTAAAAGTATTTATGGGGGGAGTGACTTTTAGC^ 
TTTTAAATCTTTATTTGCAGTTCATGTAACAGTTGTCTTAAATTACAT 
TTTTTTTTAATGTGGCTTGTAGAATTTT^ 
45 TGGGTGCTATCAAAGCCTCTCCCCCATCACTATAGNGTAATAATATTATTACACCCCACTGAAATGGAT 
TCAAAACTAANATTTTTTTTATO 

TGGAAACCTGGTTCTTGGNCTGGAATATATAAACCCC^ 
GGGGGGGGAGATTTTTCNTAAAANAAAGAAGGCNGGATC^ 
TTAAATNTTTTTGGGGGGGGATNCCT 

50 

TTTAAGCCNATNTGGAGCTCCACCNCNGTGGCGGCCCGCTCTAGAACTAGTGGATCCCCCGGGCTTGN 
AGGANTTNGGNTCGAGGCTTTTATTGAGACCACCCAAGGACCCCAGGGGACCCACACCTGGTGTNACG 
GTATCCGTGGTTCTCAGCCCCANAATGGTGGGCTTGNTTTCCCAGCCCCCTGCTGTCCCCACCAAGGGA 
55 CAGGCCCNTCTCTGTGCCCTGCCTGGGATGGAGGACTCGATCATNAAATACNACCTCCTTT AAA CATC 
CANCCCTAGTCNTCCCCANCCCAGAGCCTGAGGGTCATTTGANAGGAAGTGAAAGTGGCNTGCNTCAA 
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TGGACAGNACTCANAAANCCCTTTT^ 

TCANTTTTCTGGCCAGGNTAAAGTNTGGCTGGGCCTACNCTGCCNTGACATCTCTCTGACTG 
ACGAGCTGAGTGCAGTGGANNAATGCGGCCTCTTTTTOT 

GTTCNACACACNA>nSfANATNNCGTNTTNCANANTGTGNGACCACCNACCAACTATGACAT^ 
5 TCTGTAATNTNTNTAAAAAAAATATATTTTGGGNGCTGTCTTGAAAAAAAAAAAAAAAAAA 
NNGGGGGGGGNNCNCNACCCTCNTTAATTCTGCTTTT1WAGNGGGNAN 
TNTNACCANTTTTTTANCANNNGTTTCNTTNNCNTN^ 
CANAATTNNNGCGTTTCCANCCTCTCNTNNNTCCNTCNNTNCNTGN 
CATNTTCTTCCTTCNCTTCNNNCATAACNTNTNTNCNCNNNN 
10 ANCAAANNNANTANAATTTATNTC^ 

TATTANATCATNATTTNTCTCTTCCCTCANANNCCTNCCC 

NAAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
15 CGGCACGAGGCCCTCATCTCCGGACCACACTCAGGTTCCTGTTCTTTGGTGCCGAGTCCAGGGGATCC 
ACCTCTGTCTCATCCGTGGCCTCTGCTGGTCCTGCCCAGAGGCCAGCACTCAGGAGACTCCTGCAGGG 
GTTGCACCTGGCCCAGGGCACCTGCATTTGCAGATTTAGTTTCCCAATTCTCCTCTTGGTACCA 
CTTCTCCTACATCTGNTTAAANGCTGNATTCACCTNACGCTGGANCTNTGANCTCACACACTTGCCTCC 
CGCCCGCCTCCCCCTNCCCAGCGTTTGACCCCGAAAGCCCTCTGAGGCAGANAACAGAAATGCCAGAN 
20 CACCCGCCTTTTTATGGGGCACTCTTCANA^ 

AAACCATTTTGCANCCTNCANCACGGGCATTTATCTNAATAATCATTTCAT^ 
ATATAAATCATATCTTGAAAGAAAGNATTTC^ 

Q TTGAAAAATGTGTTTTGAAGTCANGAAAGAAAGCCAAACA^ 

^0 ACATGC^CCCTTTTCTTTTCNTGTGTNGCCCAAAAANNANNT 

Oj 25 GGGGGAGNNCCNCACCCCTGAAGNTAGGNCACCTCTTCTGCGNATNTTAAAANCTCCCCTCCCTTTNC 
\j ANAANAAAGGGGGTTGGGGAAACCCCGAAGGGNNGCCGGCNTCCTCAACCTGGTGCCTCATTACCCT 
m NGGGNCCCCNNCCGACCCCCTGGNGACAAGNGGTTTCANTTANNAACCCCNNTNT^ 
Zi AAGCCC 

W NNNCNNNNCNNNNACNN^ 

L CTTNNNNTNCTTNTNTNTNANNGNNTNGNNATO 

Q CCACGCGGTGGCGGCCGCTCTANAACTAGTGGATCCCCCGGGCTGCAGGAATTNCGGCACGNGGTTCA 

ATTAAAGTAACNCTGGCAACTTTGAAAANGN 
p 35 TNACACCACCTGTGGTCTTACNGGNTGAAGTGTGGTTCACGGCCTGTGCATNTCATNGGACCAGCACT 
1)1 TANTANCCGTGNANGAAGATGCAGAGTCNNAANAGGAGGAGGATNGANGANGTGAAACTCCTGAGA 
Q ATATTTGGAAAGCTGTTCTTGCCCCTGNANATN^ 

IlL CTTGNTTGATGAAANATNAAGATNATGATTGACNATGACNATTGATTGNATGATGATCANANANGAN 
^ NTATGATTGACCGATTNCTTGATTGANNNAANNOSfTTNAGA 

40 CTGTACCCAGAATACNTCCTANNCNAAAAATNGCACCA^TNATCNGTTT^ 

CCTCAAAANTACTCGGTNNANNCNCCCANTTNATTCNAAAAAGGGNTCNCNTAA 

AAANNTCCmrGGGAACAATAAACNNCCCGGNANN 

NNNTCANNNACNTTTNAACAGNGCANNATAAGNTTGGCCNNGCCCATO 

AGGGNNGGGTTTTNCCTTTTTCCCCAAAANTNNNN 
45 GGNNNTAATNAAATNTGGNTT^ 

ATAANCNTTCTAGGCNNAATNGGNAAAGNAAANACCCT^ 

CCAGCNTTCNGGNAACAAANAANATCTTNCCANTTCTTANATTNCAAATTO 

TCNGNANTNTACTCCNCANNGNGNNCNATTTNTGTCATNACGACCGGCGTAGGGAGTGCNCTAAATAT 
TNNTTTCCTCGTNACACCCCGTNNNTAGTGAAATAANTANNGTAGTCGGNNCCACAC 
50 NTNNGCTCCTNTNTAAANANTNTGTGGTCTNACTGTNCTNAACAANCNAGGGTNTGNTCG 

NNNCNNNNCNNNNACNNNNCCTTO 
CTTNNNNTNCTTNTNTNTNANNGNNTNGNNATO 
55 CCACGCGGTGGCGGCCGCTCTANAACTAGTGGATCCCCCGGGCTGCAGGAATTNCGGCACGNGGTTCA 
ATTAAAGTAACNCTGGCAACTTTGAAAANGNGTGT^ 
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TNACACCACCTGTGGTCTTACNGGNTGAAGTGTGGTTCACGGCCTGTGCATNTCATNGGACCAGCACT 
TANTANCCGTGNANGAAGATGCAGAGTCNNAANAGGAGGAGGATNGANGANGTGAAACTCCTGAGA 
ATATTTGGAAAGCTGTTCTTGCCCCTGNANATNGGNTGCAAGGTTCCCCACAAATAAANT 
CTTGNTTGATGAAANATNAAGATNATGATTGACNATGACNATTGATTGNATGATGATCANANANGAN 
5 NTATGATTGACCGATTNCTTGATTGANNNAANNCNTTNAGANTAAATO 

CTGTACCCAGAATACNTCCTANNCNAAAAATNGCACCANNTNATCNGTTTTO 
CCTCAAAANTACTCGGTNNANNCNCCCANTTNATTCNAAAAAGGGNTCNCOT 
AAANNTCCNNGGGAACAATAAAGWCCCGG 

NNNTCANNNACNTTTNAACAGNGCANNATAAGNTTGGCCNNGCCCATO 
1 0 AGGGNNGGGTTTTNCCTTTTTCCCCAAAA^ 
GGNNNTAATNAAATNTGGNTT^ 

ATAANCNTTCTAGGOSnSfAATNGGNAAAGNAAANACCCTTCTTTT 
CCAGCNTTCNGGNAACAAANAANATCTTNCCANTTCTTANATTNCAAATTNTACT^ 
TCNGNANTNTACTCCNCANNGNGNNCNATTTNTGTCATNACGACCGGCGTAGGGAGTC 
15 TNNTTTCCTCGTNACACCCCGTNNNTAGTGAAATAANTANNGTAGTC^ 

NT>WGCTCCTNTNTAAANANTNTGTGGTCTNACTGTNCTNAACAANa^AGGGTNTGNTCG 



TNNNCAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
20 AATTCGGCACGAGGGCGAGACGAGCGAGGCAGGAACGTGGACGTCGGGTCTCTCGTTTGCACCGCGA 
AGACACCTCTNCTGCAANGATGGTCANCGTNCCTAAANCCCGCAGGACTTTNTGTAANANGNGTGGA 
ANGCNTCANCCTC^CAANGNGACCCAGTNTAANANGGGCAAANATTCCNTGTNTGCCCAGGGAAAGA 
GGCNCTNTGATCGGAANCAAAGNGGNTNCGGNGGNCAANCCAANCCANTTTTCCGGANGAAGGNTAA 
ANCCACCAANAAGATCGTGCTGANACTTGATTGCGTTGAGCCCACCTGCANATCCAANAGGATGCTGG 
« 25 CCATTAANAGGNGCAGGCTTTTTGAACTTGGAGGANATAANAAGAGAANGGGCCAAGGGATCCAGTT 
CTAAGCTTTGGAATCCTTTGGTNCTTANGTTTGGANAANAAAATGTTGAAGT^ 
TGAATGANAATAAATNCCGCGATTTTCCTACTTNNNNNNNAA 
p 1 GCCCGGGCCCCAATTTNCCCNTATAGGGNGNNNNNTNNNN^ 

NNNNNNNNNNNNNN^ 
*P 30 NNNNNNNNNNN^ 
yj NNNNNNNNNNNNNN>^ 
s NNNNNNNNNNNNNW 
n NNNNNNNNNNNNNNNNN^ 

m 

«35 



03 

M 

01 

£ i 



01 

1,. 



TNNNACAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
H AATTCGGCACGAGGGTCCTTCTGGCCCCGCTGGCAAAGACGGTCGNATTGGACAGCCTGGTGCAGTTG 
GACCTGCTGGCATTCGTGGCTCTCAGGGTAGCCAAGGTCCTGCTGGCCCTCCTGGTCCCCCTGGCCCTC 
40 CTGGACCTCCTGGCCCAAGTGGTGGTGGTTACGAGTTTGGTTTTGATGGAGACTTCTACAGGGCTGACC 
AGCCTCGCTCACCAACTTCTCTCAGACCCAAGGATTATGAAGTTGATGCTACTCTGAAATCTCTCAACA 
ACCAGATTGAGACCCTTCTTACTCCAGAAGGCTCTAGGAAGAACCCAGCTCGCACATGCCGAGACTTG 
AGACTCAGCCACCCAGAATGGAGCAGTGGTTACTACTGGATTGACCCTAACCAAGGATGTACTATGGA 
TGCTATCAAAGTATACTGTGATTTCTCTACTGGCGAAACCTGCATCCGGCTCAACCTGAAGACATCCCA 
45 GTCAAGAACTGGTACAGAAATTCCAAGGCCAANAACATGTCTTGGGTANGAAAAACTATCAACGGNG 
GTACCCANTTTGAATATAANGTTGAAGGANTACCNCC 
GTNTGCTGGGCAACCATGCCTTTTNAAACAGNCNCTTTCCAATTGCANNA 

GAANGAAGGAAACTGGCAACCTGGAAAAAGGNTGGCATTTTTGCAAGGGATCCCATGGATGTCCAAA 
CTTTGTGGCCCNNGGGCCAACCAGCANAATTNCCNTTACCCTGGTTNTTGGGAA^ 
50 AAAAANAAAAAATGGAATGGGCCAAAAAAAAAATTTTTNNNN 



TTNANNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GCTTTGCTGAGGGTCACATTGAGCTCCCAGCGACTTCAGGGGCATCTTTAGGAGTCAGCACTATGGCA 
55 GAAGACATCCAGGCCAAAATCAAGAACTACCAGACTGCTCCTTTTGACAGCCGCTTCCCCAACCAGAA 
CCAGACCAGGAACTGCTGGCAGAACTACCTGGACTTCCACCGCTGTGAGAAGGCAATGACCGCTAAA 
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GGAGGTGATGTCTCCGTGTGTGAATGGTACCGGCGTGTGTACAAGTCCCTCTGCCCCATATCCTGGGTG 
TCAACTTGGGACGATCGCCGGGCAGAAGGCACGTTTCCTGGGAAGATCTGAACTGGCTCCATCCCACC 
TC1TCTGTCCTCCGTCCTTCTCCCCAGGGTGGTGAAGGGGGACCGGGGTACATGGTGATCCCCACCCTG 
GGATCCTGACTCATGGTATAACTAATAATAAATGCTCGTTGGAAACGTGAAAAAAAAAAAAAAAA^ 
5 AANTTNGGGGGGGCCNGGGCCNCAAATTCC^ 
CNNNGNCCNNNGGNNCNCTTN^ 

NGNNNN ATTNNNNTTTTO^ GNNNNNNNNTTTNNNNN^ 
CNNANANNNTNGGNNNNNAAANNNNNWWTO 
NNNNTTTTGCCCAATANAAAAGCCN^ 
10 AAANNNNNAANTTNNNNNNNNCCNG^ 

NNNNNNNNNAAAANNNNNNAANCGGGNNCCC^^ 



TTKNANCCTATNTGGAGCTNCANNNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCT^ 
15 GAATTCGGCACGAGGAATANNGAGAGTGCAGCTGGCATAAGCTGACCCANGAGNGCCACANAACGA 

ATGCTCCTGCCTTCCCATGGAGACTGCATGACCTCATGTNTGTGGAGCGCATTAGGGTCCTTGAGTAAA 

ANGGAAAAAAAAAAAAAAGGTTCCTGNTGCTCTN^ 

ACCANGANTNNNTNGCCNGCTTNTm 

NNGCTTNCNNCANAANTNGNNN 
20 NGACGGTGNAANTNATNCCTTTAGGN^^ 

AAGGAGGAATTCC^CNGGGATGNTGGANGNANCGNANGNTGGCCACCCCACANTATTTNNGANTACG 

NTTNTNATGNGTCNTTCNTTC 
^ CNATGTNNTNCNGTCCTTTTCCCTGC^CTNNTTTGGGTC 
^ NGGGAGCNCCTTCNCCCCCCCCCCTTGGACAAACITTTTT^ 

25 TTTTNCCCTTTNACCCNGGGGGGNAATT^ 
10 NANAACCNNCCCCCCCCCATAGGAGGGANAAAANCCNTTC^ 
N TTTTGGGCCCITTTNGGNNCCCAAAAATTC^ 
01 TTGCCCTTTG 

£ 30 

slj NCNNNATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTGA 
I" CAATGATCTTATAATATTCTTGACCCTTTTTATCATCTTTCAACTAAAA 

L CACAATCCAGAACTGACACCAACAAAAATATTAAAACAAAACACCCCTTGAGAAACAAAATGAACGA 
^ AAATTTATTTACCTCTTTTATTACCCCTGTAATTTTAGGTCTCCCTCT 

H: 3 5 CAAGCCTACTATTCCCAACATCA AACCGACTAGTAAGCAATCGCTTTGTAACCCTCCAACAATG AATA 
P CTTCAACTTGTATCAAAACAAATAATGAGTATCCACAATTCTAAAGGACAAACATGAACATT 
Clj AATATCTCTGATCCTATTTATTGGATCAACAAACCTACTAGGCCTATTACCCCATTCATTCACACCAAC 
tl AACACAACTATCAATAAACCTAGGCATAGCCATCCCCCTGTGAGCAGGAGCCGTAATTACAGGATTCC 
H GCAATAAAACTAAAGCATCACTTGCCCATTTCTTACCACAAGGAACACCCACTCCACTAATCCCAATA 
40 CTAGTAATTATTGAAACTATCAGCCTTTTTATTCAACCTATAGCCCTCGCCGTGCGGTTA 

ATCACTGCAGGGACACCTATTAATTCACCTAATCGGAGGGAGCTACACTTGCACTAATAAGCATTAGC 
ACTTACAACAGGCTCTAATTACATTCACCATTCTAATCCTACTAACAATTCTAGAAGTTTGCAGTAGCT 
ATAATCCCAAGCCTATGTATTCCTCTTCTAAGTCAGGCCTATATCTGNATGGACAACCCCATAATGGCC 
NCACCCAAACTCATGGCTTATCATATAGTAAAACCCCAAGCCCCTTGACCTTTTT 
45 CTTGGCCCTTTTTAANAACATCCGGGCCTTAACCATTGGGAANTTCACCT 



NCNATTTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAANTT 
CGGCNCGAGGTTCCAGATGGCCCGAAGTCCACAGGCAGATTCAGAATCAGCTGGAAGAAATGCTGAA 

50 GTCTTTTCACAACGAGCTGCTCACACAGCTGGAGCAGAAGGTGGAGCTGGACTCCAGGTACCTGAGTG 
CTGCCCTGAAGAAATACCAGACGGAGCAGAGGAGCAAAGGTGACGCGCTGGACAAGTGCCAAGCTGA 
GCTGAAGAAACTCCGCAAAAAGAGCCAAGGGAGCAAAAACCCCCAGAAGTACTCGGACAAGGAGCT 
GCAGTACATCGATGCCATCGGCAACAAGCAGGGTGAGCTGGAGAGCTACGTGTCCGACGGCTACAAG 
ACCGCCCTCACCGAGGAGAGGCGGAGGTTCTGCTTCCTGGTGGAGAAGCAGTGTGCCGTGGCCAANA 

55 ACTCCGCCGTCTACCACTCCAAGGGCAAGGAGCTGCTGGCGCAAAAGCTGCCGCTATGGCAGCAGGCC 
TGTGCCCGACCCCAACAAGATCCCCGACCGCGCCGTGCANCTTGATGCAGCAGATGGGCAACAGTAAC 
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GGCTCCATCCTCCCAGCGGTCTTTCGGCCTTCCAAGTCCAACCTGGTCATCTCAGACCCCATTCCAGGG 
GCCAAAGCCCCTGCCGGTGCCCCNTGAACTTGGCCOSfATTTGTGGGGGCGGNTGTCTGNCCAAGAAAA 
ACCCCCCCCTTATTGAATGGGGGTTTCGGNCCCAACAGGGGANGACTTACCACCCCTTGGGCTTGACC 
CGNAGGGCCCCCCCANCCCAAATTCCANTTCCCCCCCGNTNTTTTNAAAAACANGNTT 
5 NTTTTNNAANATTNTTTCNGGGNA 

AAAAAAANCTTTCTTTNTTNAACTTCATGGGCCCCGGCCGGAACNCAACT 



NNANANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTTC 

10 TGTGGAANAANAAAGCTTTGGTCCACAACCT^ 

ATGNGAAGAAATNGGAAGAANCTGGATTTCATACTGTANAGGCTGNTGCCTATGCACCNAAAAANGA 
NCTACNNAATATTAAGGGGATNAGTNANNCCNNAGCTGATACAATTCTNACTGAGGCAGCT 
GTNCCNATGGGTTTNACCACTGC^ACTGAGTTNCNCCAAAGGCGATCTGAGATCATACAGATT^ 
TGGCTCCAAANAACTTGACANACTGCTTCAAGGANGAATTGAGACTGGATCCATNACANAGATGTTTG 

15 GAGAATTNCGAACTGGGAAGACCCANATCTGTCATACATTGGCTGGNACANGCCAACTCNCCATTGAC 
CGACGTGGAGGTGAAGGAAAGGCCACTGTGCATTGNCACCNAAGGTACCTTTAGGCCTGAACGGCTG 
CTATCAGTGGCTGAGAGATATGGCCTCTCTGGCAGAGANGTCCNNGATAATGNATCATATGCCCGANG 
GNTCTCACAGACCACCNGACCCAGCTCCTTTATC>WGTNNNCTGCNCANNANGGGTTGAGTGNCAGGG 
TATTGCACCTGGTTAATTTGTAGANAGGNGCCACTC^ 

20 CANGTGAANNTTTTNAACCCANGGCATATTCCACTTTTGGTCGGGTNTTCT^ 
GCGAACTTGGGNNGGTNAAATTTNGGNGGGNNN^ 
NCCCCAGAGGNNTGNGNGCAAGCCCTNGTTTGNCTTC 
GAAANTATTAATTTGTTC 

n 

£ 25 

CD NANNNCGANGNNNNNANNTNNNATANATTNNANANA^ 
S! TNTNnSTATATGGNATTCT^^ 

Ol CTCNAGNGAGTNGNATTACAGTNGNNNTNCTTCTNAAAACTAGCGGATCCCACANGNGNTGGNTAGG 
H> ATACACCCNCANGAGGCCCTNNNTGNCCCTTTN^ 
Jz 30 CACAGACGNGGGGGACNTCTATAGCTNACNGCAA 

y] ATGGCGNTNACTGNCNNATCACANTCCNATNNNNNANCTTTCTGNTCTNGNTNT^ 

TTGNNCTTTCGTAATNNTNT^^ 
L ACCCGANAGTCGATNAANGATAGNATTTTTO^ 
^ TNTAGAGTNTNTNCANNCNGACTTTTTNTANATANTNAATNT^^ 

*0 35 NGNNACNCCATNANANANNGCNTCNNNTNANTTCNGANNATACATGATANANGTNTCAA 
O TGANTCTTCT>WATNNNANCNATCGAAGNNTTT^ 
CP ANTTNNCNNNNATTAGNN^^ 
O NANCTNCI^^ANTNTGTNNNANGANGTTG^^ 
M> ATANTNATGNTGNCCAATCNTNNNACCTNAANCACNCNCTTATT^ 
40 TANTNACTATANNACGTATCNTNCTTT^ 

CCTNAANCNNNNTNNNATNTAGNATATCN^ 

ATACTNTGNCNTNANTCTCAATTC 

GTNTTATANTTGNTATTGTANTGATCNATNTTATAANTNCNNTTTAATNTACTA 
CGTTANGATGANCGNTTNNNTO^ 
45 TCACTNTNNTGACTGNNNCNTACCTCNTNNTNCNCTNNTNTNGNANNGA 
NNTNGCNTTATCACTNTNATCTNAATC 
TNTATNNTNGATCNATGACANNTNTNGGATN^ 

TNNNC^AACTATNGATNNCATNATTAGNACGTATNTACNTATGNTA^ 
CTATTGTATNCATNNNNCANACTGAATNNNANNTNTNTG 

50 

NANNNCGANGNNNNNANNT^^ 

TISrmNATATGGNATTCTTANGCANCTCNATATNGGAGNGNGGANCGAGGNAACATCTCTO 
CTCNAGNGAGTNGNATTACAGTNGNNNTO 
55 ATACACCCNCANGAGGCCCTNNNTGNCCCTTTN^ 

CACAGACGNGGGGGACNTCTATAGCTNACNGCAANANTATNNTNNTAGCANAACTGTTTAGTCNCNC 
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ATGGCGNTNACTGNCNNATCACANTCCNATNNNNNANCTTTCTGNTCTO 
TTGNNCTTTCGTAAT^TN 

ACCCGANAGTCGATNAANGATAGNATTTTTNTO^ 

TNTAGAGTNTNTNCANNCNGACTTTTTNTANATANTNAATO 
5 NGNNACNCCATNANANANNGCNTCNNNTNANTTC 

TGAOTCTTCT>WATNN^^^ 

ANTTNNCNN>WATTAGNNNNNNN^ 

NANCTNCTNNNANTNTGTO 

ATANTNATGNTGNCCAATCNTNNNACCTO 
10 TANTNACTATANNACGTATCNTNCTTTO 

CCTNAANCNNNNTNNNATNTAGN^ 

ATACTNTGNCNTNANTCTCAATTGCANNG^^ 

GT>m , ATANTTGNTATTGTANTGATCNATNTTATAANTNCNNTT^ 

CGTTANGATGANCGNTTNNNTNTCNNACTGCGTATNTAGTTCC^ 
15 TCACTNTNNTGACTGNNNCNTACCTCN^ 

NNTNGCNTTATCACTNTNAT 

TNTATNNTNGATCNATGACANNTNTO 

TNNNCNAACTATNGATNNCATNATTAGNACGTATNTACNTATGNTAANANCNA 
CTATTGTATNCATNNNNCANACTGAATNNNANNTNTNTG 

20 

TTNANAAANNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
^ GGANNNTGNCTANCNCCCAGAANNGNCTNCANACGNGCGGNTCCGANCCNTACACTTTGG 

TGTNCCAATGANTACOTGGAACTGNTGNACCNCGNN^ 
^ 25 GANGNNTCACTTNACNGGNCACTCAAAGCGTGNGGCTGGATC^ 

R AGGCCATGAAGGNAACAGATTGGGNGNACNCACAGGACCCCACAGTCATTGNTGAGAATGAACTCTT 

M GGGAGCCAAGNTTGCCATTGAGGTTGANNCCATTAAGCTC 

CP NGGAGGCGGNCAAGTNCTTGACTTTGANGACCATAATCCTGGA^ 

M 1 CACCACCGCCTGGAGAAGGCTGCCTCATCTGNACAAAAGGACCTGGTGGNCCANGGGAAGGTGGTCN 
. «p 30 CAATTCAGCCAACTCACTTGTTGATGGAAGTGGTCCCAAGGNCCTATTTTT^^ 
hj TTGGGGCACCATCAACCTGNGNGAGGAAAANNATTGCATTTTGGTCCAAGGGCCCCCCCTCCCTGGAA 
« " AANGCTTNTTTTATTAAACCAAGGAAGGTTNNCGTTTTTO 

n ANGNGCAAAGGGCCGGACCCCNGACTTTTGAAAGGCAATGGAAACCGGGTTTTAAGGGTTGGCCGGG 
n GAANCCCCATTNAAACCNGGNCCTTTNNACCAAN^ 

i 35 NNCC^TTTTTAAAAAAACCGGGNAAACCGGAANCCCTNGGGGGGTTN^ 
GGGGGCANTTGNCCCCNAATTTTTTTTTTGCCCCAGGANA 

ai 

JITS. 

H« AAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCGTAG 
40 GTTCAGNGGCGCTGAANCGGNNGCGTGGGGCTTTTAGGTTCTGTAGCTGGTCGCAATGGCAAGCAAAG 
GAGGGTACATCGTGCTTGGGCTCCTGTTCCTGGCTGTCCTCTGCCAACTCGGTCACAGCCTGCAGTGCT 
ACAGCTGTATTAACCAAGTTAACTGCACTTCAATCGTCAATTGTTCACATAATCAAGATGCTTGTCTCT 
TCGTTAAGGCTGTGCCGCTAAAATTTTACCACCAGTGT^ 

ATTGCAAAAGCCTTAGGGGAGAAGGAGCTCCACTATGACTGCTGCCAGAAGAACCTGTGTAACAAAA 
45 GTGGCGGGAGGAGCGTATCCGANAAGATACTGCTGCTGCTCACCCTGCTGCTGGAGGCAGTCTGCCAC 
TTTTATCGCTAAATCTATGCCAGGAGGGCTTCTCCTGAATATCCTGTTCTATCT^ 
GATGCTGGGTTCCAAANGCTTTTTATTTTCCAACTGGATCCTGGTTAATC 

TAAAACTAAGCTTGACCACTTGAATAATAGAGGAACTCAAAAAGACTNTGAANACCATNCT^ 
NAAAAAACTGGTTGAATTGAAAAAAGTTAAAAANGAACCGGGGTNANTTGAGTGANAAGACANGGTC 
50 NTACTTTGCCCTTTGGGGGGGCAACNTTTCAAGGACC 

GTTTCCCTTTGGGTNCCNGGGAAGGAAATAANGGGGAACAANCCTTTTTO 
GGGGGTTCN'ril'ri'AAAAAANri'ri'l I'lNNAA 



55 TNNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAATTCGGCACGAGGCTGGACTACGGAAAGCGACTGGCGGAGGCCAGCAATTAGAAACTCTGGGTTC 
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TGGGTGCAAAAACCGAGTTAGGAGGCTCAGGCATGCTGCGTCCCAAGGCTTTGACCCAGGTGCTAAGC 
CAGGCCAACACTGGAGGTGTTCAGAGCACCCTGCTGCTGAATAACGAAGGATCTCTGTTGGCCTACTC 
CGGCTATGGGGATACAGACGCCCGGGTCACCGCGGCCATCGCCAGTAACATCTGGGCGGCCTACGACC 
GGAACGGAAACCAAGCGTTTAATGAAGACAATCTCAAATTCATCCTCATGGACTGCATGGAGGGCCGT 
5 GTANCCATCACGAGAGTGGCCAACCTGCTACTGTGCATGTATGCCAAGGAGACCGTTGGNTTCGGAAT 
GCTCAAGGCCAAGGCCCAGGCCTTGGTGCAGTATTTTGGAGGAGCCTCTCACCCAAGTAGCAGCATCA 
TAATGGGCGTTGGTGGAAACCTGGGATTCANAAGAATGAGATGACCATGTGGTNAGGGCACGGCTTC 
CCCGGGGAAAACCTTCCTGGACTTGTTGCAAGAAAATTC 
ATAAACTTCAACTGCTGTCTCAAANNNNNNNNNN^ 
1 0 NNTTTNGGGGGGGGGGCCCGCCCCCCCNTTTT^ 
NNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNN^ 
NNNNNNNNNNNN^ 

15 

TTNANNCTATCTGGAGCTNCANCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
ANTTGCTGANGNNNACATTGAGCTNGCNAGCGACTTCAGGGGCATCTTTAGGAGTCAGNACTATGGCA 
GAAGACATCCAGGCCAAAATCAAGAACTACCAGACTGCTCCTTTTGACAGCCGCTTCCCCAACCAGAA 
CCAGACCAGGAACTGCTGGCAGAACTACCTGGACTTCCACCGCTGTGAGAAGGCAATGACCGCTAAA 
20 GGAGGTGATGTCTCCGTGTGTGAATGGTACCGGCGTGTGTACAAGTCCCTCTGCCCCATATCCTGGGTG 
TCAACTTGGGACGATCGCCGGGCAGAAGGCACGTTTCCTGGGAAGATCTGAACTGGCTCCATCCCACC 
TCCTCCTGTCCTCCGTCCTTCTCCCCAGGGTGGTGAAGGGGGACCGGGGTACATGGTGATCCCCACCCT 
GGGATCCTGACTCATGGTATAACTAATAATAAATC 

AATTTNGGGGGGGGCCCGGGACCCAAATTCCCCNTTATNGNGNNNCTT^ 
25 GGGNGGNATGNNNNNCANCAACTANCTO^ 
^1 NNNNCQSFTTNCCATNNANAAAC 
2t NNNCNNNNTTCTTNNTTNNNNN 
P := NANNNNNNNTTTNN^ 

H 3 ANGNCNNNNCCNNAAANNGTTTNAANCTTTT^ 
*P 30 NTTN^ANNGNANAANAAANNTNNNNGG 

SeJ 

H GCCNATNTGGAGCTNCATCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
m CGGCACGAGGAGCTGAGAGTTCGAGAGCTACGGGACCCCAAAGACAGGGCTGGGCCCTGGCACCCTG 
n 35 CGCGCCCCGACCCAACACTTAGGCCAGACCATGGGAACCCAAAAGCCTCGGATACTGCCCTGGCTGAT 
ATCTCAGCTGGACCGAGGGGAGTTGGAGGGCGTGGCCTGGCTGGGCGAGAGCCGCACGCGTTTCCGC 
ATCCCTTGGAAGCACGGCTTGCGGCAGGATGCCCAGCAGGAGGATTTCGGCATCTTCCAGGCCTGGGC 
TGTAGCCAGTGGTGCCTATACTCCTGGGAAGGATAAGCCCGACCTGCCGACCTGGAAGAGGAATTTCC 
GGTCTGCCCTGAACCGGAAGGAAGTGTTGCGTTTAGCGGAGGACCACAGCAAGGACTCCCAAGACCC 
40 ACACAAAATCTATGAGTTTGTGAACTCAGGAGTCAGGGACATCCCTGAGCCAGATACCTCTCAAGACA 
ATGGCAGACACAATACCTCTGATACCCAGGAAGACACTCTGGAGAAGTTACTGAGTGACATGGACTTG 
AGCCCAGGAGGGCCCTCGAATCTGACTATGGCCTCTGAGAAGCCCCCTCAATTCTTTGCAGAGTCCCG 
ACTCAAGACATCCCTTGCTCTTTGCCCAAACTCGGGACTCTTCTGAAAACCCCCTTGAACAGCTGTTGG 
CAAACGANGAAGATTGGGAGTTCGAGGGGACTGCTTTTTAC^ 
45 ACTGTTTTCTGCCCTGGGGGCCTGNNGNTTGGGNGGGATNANAAGCAGGGGACAGGATCTTGCCTGGG 
CAANCTTATACNAATTGCCGGACCCTTGGANGTNCCTTGACAGAAAAANAACGNGANAANAATACNT 
GNCAACGTGGTGCTTAACTGCTNGGGCCGGGGGGCTTGGCCTTGTGGCNG 

50 

NNCAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGTT 
ANGTTNGAGTCTGTATTGGACAAATAAGCACTATGC 
CTCCTTTTTTTGACAGTGGTTTGACTTTTTGT^ 

CATGGAAATTATCTGAGGTGTCTTGTATGATNGTGCTTTGGCCAGGGTGGACATAGTTCAAATTGTAA 
55 NAGCTGAAGATAAAAGAGGAAGAAGGTATAGGTTCATGCTGCCTATTTANAAGAGAACTTTCAT^ 

CAGAGCTACATAACATGATAATGCCACTGATTCATAAGGGGTTTAAATTAATTCTATGGGGTAGGACA 



%0 
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ccagaatcattagtgttcattntcatct 

tcagtatacaaaaatactgcgatgttaatacccaaganaaaagccatcatantgtgtatgctggtcat 

tttgatcagtgtggcacaattttttaaaaataaactatcangccctt 

cnggggggggggcccgccccccanttncnnn™ 

5 NNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNW 
NNNNNNNNNNNNN^ 
NNNNNNNNNNNNN^ 

10 

AAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTC 
GGCACGAGGCTTCGCTGGGGTCTGAGCCGAGCCGAGGCCTGGCTGCTCCCGCCGCCCACAAGCTGCTG 
TCACCGGGCTCTGCACAGACAGGTAGAGGGCACCGAATTCCGGAGCGCCTACAGCCTGGACAAGCTG 
15 TACCCGGAATCGCGGGGCGCGGACACCGCCTGGAGGGTCCCGGGCGACGCAAAGCAAGGCAACGATG 
ACATTCCTGTAGATCGCTTGACGATATCTTACTGTCGGAGCAGTGGTCCTGGGGGCCAGAACGTTAAC 
AAAGTGAACTCCAAGGCTGAAGTCAGGTTCCACCTGGCAAGCGCCGACTGGATCGCAGAGCCCGTGC 
GGCAGAAGATGGCTCTCACGCACAAAAATAAGATCAACAGGGCGGGAGAGCTGATCCTCACGTCTGA 
ATACAGCCGCTATCAGTTCCGAAACCTGGCAGATTGCCTCCAGAAAATTCGAGACATGATTGCCGAGG 
20 CCAGCCAGCCAGCCACAGAGCCATNCAAAGAAGATGCTGCACTTCAGAAACTCAGGATAGAAAACAT 
GAATCGCGAAAGGCTCCGAAAAAAGAGAATAAACTCTGGCATCAANAACNAGCAGGAGGGTCGGTAC 
CGGACTTGAAAAGCACCCCCCTTCGAGCCAAGCAAAAANCCCTTNCANGGGCACCCCANGTGGGTCC 

Q GGACACCAAGGANAACGGGTGTCTNGTTCGTGTCAACTGGTCGN^ 

Jj AAGAAAGGGCCCTTCNGGAAACCCAAANGTTGTTAAGCCCCTTC 

|B 25 GAATAACGTGGTTTTTAANACCCTTCGNTO 

Q AN 

•a 

^ GCCTATANNGAGTTGNATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGNAGGAAAT 
+ 30 TCGGCACGAGGCCCTGGTGCCCCTTTAGCACGGGCTTGGGGCCGTGTCGCAACAGGGGCACACAGTGT 
^ GGGGGACATCAAAGCGCCGNAAACCATGGCCTTGCAAACCGTTCCGCCCCGCNTGGGGTCCTGGGGN 
s ACCCCCGCCNNTGGNAGCNTCNTGOT 

0 GGNTGNAAACNNGGAANNGGTTTTTTTO 

01 NANAAGCNTNACNTNACNGTCTTCTTCCCAAGGGCCNGGGGGGNACNAAAAAAAAAGGCNTGCC 
O 35 NGGGGNGGAAGGCCAAATTGGNGAATAAAAACTTTTTTTT^ 

pi GTGTGAACGGGNCCTGTTGNGCNCACCCAAATAAAAAANTGNANAACTGANATTCTTTTCATAT^ 
p AGANGTGCATNTTTTAAAGCGNAAANTGT^^ 
£ AGCNNGAGANNTTTTTTTTTTTOT 

^ CACACCGAAAAAATTTTTTANAAAAAANCNCCAAAGGNGCGGNGGTGGAANANTCCNCAGGGGTGTT 
40 CCTCTNATNNCCCNTNTTTTGNNGGGGAGGAAAGGACCCNTTT^ 
TTGTGGAT>HSrTTTTGCCCTGCNTTAACNNGNGGGTO 
TNNNAAAATTAAANANNGGNTTTTTTTTNA 
GCCCNNCCNNNNANAAAANATTTGTN 

45 

GCCTATANNGAGTTGNATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGNAGGAAAT 
TCGGCACGAGGCCCTGGTGCCCCTTTAGCACGGGCTTGGGGCCGTGTCGCAACAGGGGCACACAGTGT 
GGGGGACATCAAAGCGCCGNAAACCATGGCCTTGCAAACCGTTCCGCCCCGCNTGGGGTCCTGGGGN 
ACCCCCGCCNNTGGNAGCNTCNTGNTCNTGN 
50 GGNTGNAAACNNGGAANNGGTTTTTTTN^ 

NANAAGCNTNACNTNACNGTCTTCTTCCCAAGGGCCNGGGGGGNACNAAAAAAAAAGGCNTGCCCCC 
NGGGGNGGAAGGCCAAATTGGNGAATAAAAACTTTTTTTTTATATAAGNA 

GTGTGAACGGGNCCTGTTGNGCNCACCCAAATAAAAAANTGNANAACTGANATTCTTTTCATATANC^ 
AGANGTGCATNTTTTAAAGCGNAAANTGTANAANTTATACCCNNAGGGNNN 
55 AGCNNGAGANNTTTTTTTTTTTNTACGNCCCCTC 

CACACCGAAAAAATTTTTTANAAAAAANCNCCAAAGGNGCGGNGGTGGAANANTCCNCA 
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CCTCTNATNNCCCNTN 
TTGTGGAThWTTTTGCCCTGCNTTAACM^ 
TNNNAAAATTAAANANNGGNTTTTT^ 
GCCCNNCCNNNNANAAAANATTTGTN 

5 

GCCTATANNGAGTTGNATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCGCCGGGCTGNAGGAAAT , 
TCGGCACGAGGCCCTGGTGCCCCTTTAGCACGGGCTTGGGGCCGTGTCGCAACAGGGGCACACAGTGT 
GGGGGACATCAAAGCGCCGNAAACCATGGCCTTGCAAACCGTTCCGCCCCGCNTGGGGTCCTGGGGN 
10 ACCCCCGCCNNTGGNAGCNTCNTGNTCNTGNTTTTTTGCNTNGGTNGGGTT^ 
GGNTGNAAACNNGGAANNGGTTTTTTTNACNTAAANNGNN 

NANAAGCNTNACNTNACNGTCTTCTTCCCAAGGGCCNGGGGGGNACNAAAAAAAAAGGCNTGCCCCC 
NGGGGNGGAAGGCCAAATTGGNGAATAAAAACTTTT^ 

GTGTGAACGGGNCCTGTTGNGCNCACCCAAATAAAAAANTGNANAACTGANATTCTTTTCATATANCA 
15 AGANGTGCATNTTTTAAAGCGNAAANTGTANAANTC^ 
AGCNNGAGANNTTTTTTTTTTTO 

CACACCGAAAAAATTTTTTANAAAAAANCNCCAAAGGNGCGGNGGTGGAANAN^ 
CCTCTNATNNCCCNTNTTTTGNNGGGGAGGAAAGGACCCNTTTTO 
TTGTGGATNNTTTTGCCCTGCNTTA^ 
20 TNNNAAAATTAAANANNGGNTTTTTTTTO 
GCCCNNCCNNNNANAAAANATTTGTN 

5 TTNANCNCNATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 

p 25 GAATTCGGCACGAGGCAACGAGCAGGCCATCATCGACGTGCTCACGAAGAGAAGCAACGCACAGCGG 

Q CAGCAGATCGCCAAGTCCTTCAAGGCTCAGTTTGGCAAGGATCTCATCGAGACCTTGAAGTCGGAGCT 

in GAGTGGCAAGTTTGAGAGGCTCATCATAGCCCTCATGTACCCTCCATACAGATACGAAGCCAAGGAGC 

?! TATATGATGCCATGAAGGGCATAGGAACCAAAGAGGGTGTCATCATCGAAATTCTGGCTTCTCGGACC 

J AAGAACCAGCTGCAGGAGATAATGAAGGCATACGAGGAAGACTATGGGTCCAACCTGGAAGAAGAC 

;C 30 ATCAAAGCAGACACCAGCGGCTACCTGGAGAGGATTCTGGTGTGCCTTCTGCAGGGCAACAGANATG 

^ ACTTGAGTGGGTATGTGGACCCANGATTGGNCCTGCAAGANGCACANGATCTGGACCCAGCGGGTGA 

s AAAAAATCTGNGGGACCGATGAAATGAAAGTTCATTACTNT^ 

P TTGATGANAAGTGTTTGANGGAATATTGANAAAANTGNCCACC^ 

Ql ANAGGNGANAACCCNTGGGTTCCCTTGGAGGAGGNCNTTCTTTACAGGAATGGAAGGGCNCCCGGGA 

p 35 ACCTTCCCCGGNTNCNTTTGNGGGGCGCCCNTTTCNTTTGCCATGAj^ 

gi GGGGACCCCTGANAAAAAAAAATTCGTTTTCCCGGGGGNGGGNATTGGCCTTTAAATO 

fi AAATCANTTCNANNAAAAATTTTCCGGGGAAAAACCCTTTNNCNN^ 

r> AANCNGGGGGANATACAAAAAANAGNCCCTTTTTTNAAC 

40 

NAAAACTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTCTG 
TTCCTAATGTGCATGGGGCTTTGGCCCCTCTGGCTATTCCGTCGGCAGCGGCAGCAGCAGCGGCAGCG 
GGCCGGATCGCCATCCCAGGCCTGGCGGGGGCAGGCAACTCTGTCCTGCTGGTCAGCAATCTCAACCC 
TGAGAGAGTCACACCCCAAAGCCTCTTTATTCTTTTCGGCGTGTATGGAGATGTGCAGCGTGTGAAGG 

45 TCCTGTTCAACAAGAAGGAGAACGCCCTGGTGCAGATGGCCGATGGGAGCCAGGCACAGCTGGCCAT 
GAGTCACCTCAATGGGCACAAGCTGCACGGAAAGCCAGTGCGCATACACTTNTCTAAGCACCAGAGC 
GTGCAGCTGCCCCGCGAGGGCCAAGGAGGACCAGGNCTGACCAAGGACTATGGAACTCGCCCTTGCN 
CCGTTTNAAAAANCTGGCTTCCAAAAACTTCCAGAACATCTTCCACCCTNGGCCANTNT^ 
CATCCCGCCCTCCTTNTTTTGAGGATAACCT^ 

50 NGGGTTCAAGGTTNTTTCAAAAAGGANCCGNAAAATGGCGCTTC 

GAAGGGCATTCCAGGGACTTTTTTGAACCTGGGCCAAACATTGAACTTGGGGGG 
TTGGGGGGNGGTCCTTTTTCCAAATTCCCCCATTTTAAGGGCCGNCCANCCCAGGA^ 
CNGGGGANNCCCGGGGAANNAAATTTTCATTTN 
CNCGGTTGAAANNGGACCCTTTNAAANAAACCCAA^ 

55 CAANTTTAACCTGGTOTTTTNAAAAAAAAAAATTAAAAT 
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NAAAACTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTCTG 
TTCCTAATGTGCATGGGGCTTTGGCCCCTCTGGCTATTCCGTCGGCAGCGGCAGCAGCAGCGGCAGCG 
GGCCGGATCGCCATCCCAGGCCTGGCGGGGGCAGGCAACTCTGTCCTGCTGGTCAGCAATCTCAACCC 
5 TGAGAGAGTCACACCCCAAAGCCTCTTTATTCTTTTCGGCGTGTATGGAGATGTGCAGCGTGTGAAGG 
TCCTGTTCAACAAGAAGGAGAACGCCCTGGTGCAGATGGCCGATGGGAGCCAGGCACAGCTGGCCAT 
GAGTCACCTCAATGGGCACAAGCTGCACGGAAAGCCAGTGCGCATACACTTNTCTAAGCACCAGAGC 
GTGCAGCTGCCCCGCGAGGGCCAAGGAGGACCAGGNCTGACCAAGGACTATGGAACTCGCCCTTGCN 
CCGTTTNAAAAANCTGGCTTCCAAAAACTTCCAGAACATOT 

10 CATCCCGCCCTCCTTNTTTTGAGGATAAC^ 

NGGGTTCAAGGTTNTTTCAAAAAGGANCCGNAAAATGGCGCTrGATNCCAAATGGG 
GAAGGGCATTCCAGGGACTTTTTTGAACCTGGGCCAAACATTGAACTTGGGGGGANAAA 
TTGGGGGGNGGTCCTTTTTCCAAATTCCCCCATTTTAAGGGCCGNCCANCCCAGGAAA 
CNGGGGANNCCCGGGGAANNAAATTTTCATTTNNTTT^ 

1 5 CNCGGTTGAAANNGGACCCTTTNAAANAAACCCAANAAATTTTNNTl^ 
CAANTTTAACCTGGTNTTTTNAAAAAAAAAAATTAAAAT 



AAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGATTCG 
20 GCACGAGGCCAGTTTCCAGTTGTGTACCAAGGATGATTGCTTCAGTGTTAATATTCAGCCTCCTGTTGG 

AGAACTGCTTTTACCTGTGGCCATGTCAGAGAAAGATTTTAAGAAGGAGCAAGGCATGCTCTCTGGAA 

TGAATGAAACTTCCACCACGATTATTGCTGCCCCACAGAATTTTGCTTCCTCTGTGATCCT^ 
Q TAGTAAATGTAGCCAATGTGGGTGTAGTCCCTTCTGGACAAGATAATATACACAGGTTTGCAGCTAAA 

ACTGTGCACAGTGGGTCATTGATGCTAGTCACAGTGGAACTGAAGGAAGGCTCTACAGCGCAGCTTAT 
m 25 CATAAACACTGAGAAGACTGTGATTGGTTCTGTTCTGCTGCGAGAGCTGAAGCCTGTCCTGTCCCAGG 
Tl GGTAACCTGCTTACATCTGGACTTCAGAATCTGGCACACAACACAAGTCCCTGGCATCCACTGCTGCT 
~ GCCTTTCATTTATAATAATAGCCCTTCCATCTGGCAGTGGGGGAAGAAGACACTCTTGACATTCT^ 
p. 2 TCCTGCTTTAAAAANGCTGGGGGTATTCTATCGNGAATGCAATACTTTTCCCC 
^ CCAAAGAACATACATTTTGCTGNCAGGTATCTCAACTTCCTAAAATCCATTTGGCAT^ 
*F 30 TGNTACNTTNTTTTNGGCCCTTC 

Uj AACCGGGAANCCCTTGGGNTTTTTTGGGANAAAANTTTTTC 

s NCCCTAAAAAATANNNGACCCTGGAACTNTTTCNNNTTGGNNTTT 

O TNT 

n 35 

AAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCG 
« GCACGAGGCAAAATGGTTGCCGGGTTATGTTAATTGGGAAGAAGAACAGTCCGGAGGAAGAAGCTGA 
!~ ACTAANNAAGCTGAANGATTTGGAGAAATCTGTGGAGAAGATAGCTGACCAGCTGGAAGAACTGAAT 
^ AAAGACCTTGCTGGAATCCAGCAGGGTTTTCTGGCCAAGGATTTGCAAGCTGAAGCTCTCTGCAAACT 
40 CGATAGGAGAGTAAAAGCTACAATTGAGCAGTTTATGAAGATCTTGGAGGAGATTGACACACTAATTC 
TGCCAGAAAATTTCAAAGACAGTAGAATGAAAAGGAAGGGTTTGGTGAAAAGGATTCAGGCCTTCCT 
AGCCGAGTGTGACACAGTGGAACAGAACATCTGCCAGGAGACAGAGCGACTGCAGTCCACAAACTTG 
GCCCTTGCTGACTGAGGTGAGGCGGAGAAGGCCCGTGCTGCACTGAAGAACAGCCCCACCAGCCCTG 
CCATCTCTGGAACAGAAGTTACCTGCCTTCCCCAGCGCTTGCTGGGAGCAATTGGCCCGTTGCCTTT^ 
45 CTTCTCTTACAACCCACTCTCAATGAACAAGTGTCAT^^ 

GTTCTGGCTCTGGGGGATCTGNGCTTGTCCANCANCCCCNCNTTGTTTGGGANAGGGCCCCATGACCA 
AGTCTTTCCAACTGGNTTGGANCCTTTGGGGGCTTTTNTTTNGGCCTGGG 
CGGNGGAAGTTCTGAANTTTATTGGNCCNTTTTGGGCCTTCAAAA^ 
TATGAAACCCCTTAAANCCTGGNTTGGGT 

50 

GNAGNGCNNNNCTTNTCTTTNNANTTNN^ 
CCTCNCTCCACCCGNCCNANGGNNNGNNCTATNTTNTO 
ACANGGNNNNCCNTCNCATCTTTTCCTCCTCTTT^ 
55 TATTNCCTlNnSfCTCNTNCACCTCTTCNT 

TTAGTNNCCANANNNTCNTATCCANCANTCNNTCCATTNTTNAANACGNTNT^ 
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GTNTATTNNNTNNNTC^ 
GNTCNNNNNNNTTTANCNTC 
NGGNCANNNTACCTTATNNTNTC^ 
GTATTT>WAGGTNNNCANTTCTC 
5 NNNNTCNAGTNNANTNTTATTNNTNT^ 
TCN^CNTNNAGCNTNCTCTNATCCCTO 

CTCNTNNTTCGNNCCTNTANCCCGCAGTNCCTCNCTNCNTATTTCAGCCAATO 
TCGTTCTNTCCTTTGNCTTCNTNACCNC 
NNACTTTTGTTGTNTCCTNAAT^ 
1 0 ANGTGANATTTNNNTNTNGNN 
CTTNTTTATTGNNCTGNNNOT 

CTTCGGNTNTCCTGTATNTTNCNTCTGNTNNTGCTNTNTATNATO 
ANTATATNTNCNTNATCGNCGTCTTATCNACNTTNGNTCNNTAACACCGTT^ 
TCTCTTTACNCNCACATTGTTNAACTO 
15 ACCTTCTCNTNATNATATCTTANAT^ 

NCGANTATCNTNTCNTCTTGCTNTNTGNTCNANANTNTNATCATGTTGTTN^ 



NNCAANNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTNGGATCCCCCGGGCTGNAGGA 
20 NTTCGGCNCGAGGCTCATGCTTATCATATAGTAAACCCAAGCCCTTGACCTCTTACAGGAGCTTTGTCT 
GCCCTCTTAATAACATCCGGCCTAACCATGTGGATTTCACTTTANCTCAATGACCCTGNTAATAATNGG 
CCTACCACCAAATATACTANCANTATACCAANGATGACGAGATGTTATCCGAGAAAGCACCTTCCAAG 

S3 GGCACCATACCCCAGCTGTCCAAAAAGGCCTCCGTTATGGAATAATTCTTTTTATTATC 

& TATTCTTTACCGGATTTTTCTGAGCTTTATACCACTCAAGCCTCGCCC 

CD 25 GNTGACCCCCAACAGGCATTCACCCACTAAACCCCCTANAAGTCCCACTGCTCAACACCTNTGTCCTA 

\j TTGGCTTCCGGAGTTTCTATTACCTGANCCCATCATAGTTTAATAAGAAGGGGACCGAAAGCATA 

m ACAAGCCCTATTTATCACCATCACATTAGGAGTCTACTTCACACTACTACAAGCCTNAGAATACTATGA 

{V AGCACCTTTTACTATCTCCGACGGAGTTT^ 

'Z CACGTATNATTGGGCCCCCTTTTTAATC 

s ; ; 30 CCCTThWGTTTTGAAACCGNTGCCTGGAACTGGACTTTTO 

m GNNCTATCNAAGGGNGGGGGCTCCCAAAAAAAAA 

NNNNNNNNNNNN^ 
^ NNNNNNNNNNNNNNNNNN^ 

IbJ 35 

01 NNCCCATAGAGAGGANNGGNGNGNCANANNANCGTCGACTGAGCCCNATNGGGAGNCGCANNACAG 
p GTGGCGGCCGCTATAGAACTAGNGGATCCCCCGGNCTGTANGAATCTCTGGCACGAGGCGANNTTTTT 
y, TTTTCTTTNTTANCAANAAAA^ 

NATNG>WTNNCNNTGGGACC^CCNNNCNCNCNNCC 
40 NGGGNAANATTATNNNNTTACT^^ 

GCTNNNNTTTTTNTTTO 

GGNNTTANNTANNNNATTANAGGGCNCCCCATNCTNGGTGNATCNNTGG^ 

ACNCNNNTTAACNACNANNNGGGANGNTNNGGAGGGNATNANTN 

NTNTTCTTTTTGTNNN^ 
45 TNTAAANATGTNNNNTNGNGGGGGGGCTCCTO 

CM^CNNTNGGGGGNTGNANATTTTO^ 

NGTAATNGGCNCCCTNGCNCCCCNTTATTTO 

NNGATG>WTTNTTCCNANNTNT 

CTCCCTTGNAATACAANTCTNNNN^ 
50 NCTTCATNTTTTCTTTTTC^ 

GACNAANGGAGAGGGGTCGCTTNTCTCNTNTTNNNCANACTATCNTTNATTCNAN^ 

TTNTNTNGTNTNTAGTTGCACNNAGANANTNNTTAACTTO 

AGNANGTTCNTCNCTNTTTCACNANACCTTAGTTTACCNCTNCNTCNNTTO 

CNGNNNGNTNNCCNCGCNACATNNGCTCTCTCCG 

55 
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TGGAGGCCNCATAGGGGAGTCGTCATTACAGGGGGGNGGNCNCTCNAGNAACGAGTGGGGATNTCNC 
TAGNGGTTGGATGCATNCTCCCGATCTTTNGNGTTTT^^ 

NAGNCGGGGGAATTTATATACTAGTAGTTTNACANNTACGNCCACNCNCTCGTCAGACTCGNNTTCNC 

GCTGTNC^TANTTNTCNNANNCTCNACANGAN^^ 
5 NTAGAGNGNNGACNTGATGNCATGAGAGNCGGCTAGAAGTNAGCGAGGNGCGANANGTTNCANTTTA 

NGCMWCACGATGNACNANTNANCNAGANCNCGNAGANGANGCGNANNNGAAGTNGANNCGACTTC 

NGAGTTNGNAGGGGNNGNNNNNGATGNTNCNGNNNCTATGNTCCTCGTGGGNCNCGNGAGNGNATC 

GTGNTNNGNNTATGNNTNGNGANTCNCGAACGTNAGANNATNANNANCANGTGNNTAGACGGGTCA 

GAG>WChWAGATGATAANTNANG^TCCGGANNNA>T^ 
10 GAANACTATATCTGNNCCNTGCTCG>WA>WQW 

GCTGTATTGGGNTTNTNmWINGAGNNCNTNNNNCCCTAGG 

NNNANAANTCNNNNGNTGNTNTNACAATNTNACNTNAGANNTANNNNTNAN^ 

AGNNTNCNNGNNNTGTATCNAGNCNNh^ 

GNGGNGGNGGCTNTNCNNACACGNGG>nWTCTCTCATO^ 
1 5 ATCCCNCNGANCTTTATANCTCTNNCTNGTTACCNCGCATN ANNNGCGNTCTATTTGGATCTCGANGA 

GNTCGNATAGTACNThWCACGTNCCCANGCNTlSrrGNANGGNNNNNNGCNATNNTCGGNATO 

AACTNT>WTATC^ATNANACTGTNGAGAGAGCATAGNNNGNTNCATGNTNTCTGNANAANTTNC^ 

NCTGANTNNGANCGTACOTANNNGNGNGTAGTTAN^ 

GAAAGATGTNGNACGNAGTNGGAANATNAGAGTANTANCTCGNNNGNTGGGTGANTTACNNTNGGAT 
20 NCNTGNANGGCGANA>WATGNCGNNCGTATG>W>WTGTATTATCGNTCGTNNATGGGATATCGNNAC 
GC^CGGTANTACGTThWTATAGTAOSICnTvITTCWNNGAG>n^ 
ANGAGGNANCCG 

*D 

fg 25 tggaggccncataggggagtcgtcattacaggggggnggncnctcnagnaacgagtggggatntcnc 

cf tagnggttggatgcatnctcccgatctttngngtttttnn^ 

m nagncgggggaatttatatactagtagtttnaca^^ 

[v gctgtncnntanttntcnnannctcnacanganantngnnc^ 

' ntagagngnngacntgatgncatgagagncggctagaagtnagcgaggngcganangttncanttta 
^ 30 nggnfnncacgatgnacmantn^ 

^ ngagttngnaggggnngnnnnngatgntncngnnnctatgntcctcgtgg 

3 gtgntnngnntatgnntngngantcncgaacgtnagannatnannancangtgn^ 

0 gag^cnnagatgataantnangnntccggannn^ 

01 gaanactatatctgnnccntgctcgnnanncnntgtncgnnncgatcangttg^ 
o 35 gctgtattgggnttntnntn^ 

ffl NNNANAANTCNNNNGNTGNNTNACAATNTN^ 

□ AGNNTNCNNGNNNTGTATCNAGNCNNNNN'l^ 

|T GNGGNGGNGGCTNTNCNNACACGNGGNNNTCTCTCA 

■ ATCCCNCNGANCTTTATANCTCTNNCTNGTTACCNCGCATNANNNGCGNTCTAT^ 
40 GNTCGNATAGTACNT>OsfCACGTNCCCANGCNTNTGNANGGNNNNNNGCN^ 
AACTNTNNTATCNATNANACTGTO 
NCTGANT>WGANCGTACNTANNNGNGNGTAGTT^^ 
GAAAGATGTNGNACGNAGTNGGAANATNAGAGTANT 

NCNTGNANGGCGANANNATGNCGNNCGTATGNNNNTGTATTATCGNTCGTNNATGGGATATC 
45 GCNCGGTANTACGTTNNTATAGTACNCTNTTCNNNGAGNNNCTTNCGT 
ANGAGGNANCCG 



TNNANNANNNTCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
50 GAATTCGGCACGAGGGCANGACCACGAGGANAGAAGGCTGCACCATCTGANGACCCTGCANGGTGAG 
AGAATAGANCATTACAAGGCNNTGGAANAAGCACTNAACTCGCCGATCCTTTGTCTGGGGCCGAGAT 
GGNAGGTGGAGCCTCAGGAAGCCTCCAGAGCTGTTCACCAGANGGATGCTGGCGCANNAGAAAAAAG 
TTCCTGGCTCAGTTCACCACGCACCAGCGGACTCGCCGTGACACGCGGAAACNGAAAGGCGAGGGTC 
ATGGACCATCTGGAAGCCCAGCTTGAGACCCANCTACAGGAAGCTGAACAGAACTNCATCTGAAATCT 
55 TGGCAGCATTGGCCCGGGTACCTCTTGCCGAAAGCTAACTATTTTCGAGTAAACGTGGTCTCTCAGCA 
GAGAACCCCCTGAGGACTAAANGGGAACNAAGCCTTCTACCCCGATGAGAGAGGGGACACTTGGGGN 
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TCCCCAGGATGATGACCCTGCCTTGGGGGGCCCCACGTTCAGGATCGCTCAACAAAAGGCTGATGCCA 
GCAAGAAAGTGAAGTTGGTGATGGCTANAAATTCCATAAATATGCTTANAAANAAGAAGCCATCTGT 
AACTTTAAGGCTTGCTCAAGACANGNCCTTGAAGACCC 

TCCCCCAGGANGAATTTGCCCNCCCCAAGGGTANGGGGGGACAAATGGGGGTCNTTTCClI 1 1 iGCCC 
5 CCCCGGCTTTGTGCCAGGGCTTGGGAAAAATGGGTTGGCCAAAATTNCCCAACCAAAA 
AAATTANGGGNGGANCCCTTCTTGCCTTTTGAAAAATGACCAAGCTTNCCCGGGGT^ 
ATTNTTTTTNAAGGNTTTTTGGCNTC 

10 NCNACTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTCGAG 
TTTTTTTTTTTTTNTT^ 
GGGGTTTTTTTGGGNACC^CTTNG>nSfTTT 

GGGGGGGGGNGGNNNCCCCNANNCNGGNCNGGGNTNNTNAAAAGGCCNCCNNCNNA^ 
NTTTTNGGGGTTNNNCCNGGGGGGCNAAANT>W 
1 5 NGGAANNNNCCNGGGTTNNNTTTNNAANGGCCCCCCCCCC^ 
AAAAANAAANCCCCNNAAANNNNGNGGGGNG^^ 
GAAACCCCNNCCCCACTTANCCAAATTTTT^ 
TNGNGCCCNCCGAAANT>WTTTCGGAN 
GGGGCCCCNATTNGGGTTTAGGAAAAANTTTTTTNI^ 
20 ACCNTTTTTAANGGGNNNGGGGCCCCAATTTTTANAAAAAAAANN 
ACCNCAAATTTTTCCCCCTTTTGGGGAANNN^ 
TNGGGCTTTTTTTTTTGGGGAAATTCCTT^ 

TTTNCCCAAAAGGGAAAAAAAGNCCCCCCNGGGGGGGAATTTNN 
vS NNAAAAAACNGGNGTTAANGAGGGG 

CS 25 

m NAAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCGGGGCTGCAGGAATT 
U CGGCACGAGGGCGGTCACCCTCGGTTCCAGGCACCGCACCGGGCTAGCGGCAACATCGCGTCCATGGC 
j- CACCACGGCGGCTCCGTCATCTTTGGCCCTCAGGGCCTCGAGCCCGGCCGCGACCCCCAGTTCGTACG 
rtl 30 GGGTCTTCTGCAAGGGGCTTTCCCGCACCCTGCTCGCCTTCTTCGAGCTGGCCTGGCAGCTGCGCATGA 
w ACTTCCCGTATTTCTACATCGCGGGCTCCGTCGTTCTCAACATCCGCTTGCAGGTACATTTTTAGAGCC 
1. CTGGGGATGCCGCCGGCGTTCCGGGCCTGCGTTGTGGCCGACTCCCAGGAGGCGCCGCGGCACCGTGG 

0 AGCTTGGGGCGAGCAGTCCCGCTGTCTCGCGAGAGTGCTTGGTCTCCCTCCACCGGTGCGCTCTCGCCT 

0 1 CTCCGNCGTCTGCTCTTCTTCCGATCCCCTGAACTGGCACCGAAAACCTCCTGAGTGTANGAAGANGA 
O 35 AATACGCGATTNCCGGGAACCGAGAAACTTCAGTTAAAAACCCCACTACAAT^ 

Si CATTCCTTTAAAAACGGGAACGAAACAGGATGTANTTATAACAANGGGAAAGGCTGGTCCAAAAC^ 
O TTAAGGACAAGAAATGNACAAACCTTAANGGGCCGTAT^ 

U AATGAAAACTGGGATTNTTAAACCGGGGATCAGTCCNNAANCCTGGAANAATTT^ 
CCGNGGGAANGGNNAAAAANTTTTTTTTTNTTTCCCCAAAC 
40 AANNTTTAGGGGAAAAAAAAAAAAAAAAAAAAAAAATTTGGGGGGG^ 
CCNTTTNNNNNNNNNNNNN^ 

NAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGATTC 
45 GGCACGAGGCCAGTTTCCAGTTGTGTACCAAGGATGATTGCTTCAGTGTTAATATTCAGCCTCCTGTTG 
GAGAACTGCTTTTACCTGTGGCCATGTCAGAGAAAGATTTTAAGAAGGAGCAAGGCATGCTCT 
ATGAATGAAACTTCCACCACGATTATTGCTGCCCCACAGAATTTTGCTTCCTCTGTGATCCTT^ 
ATAGTAAATGTAGCCAATGTGGGTGTAGTCCCTTCTGGACAAGATAATATACACAGGTTTGCAGCTAA 
AACTGTGCACAGTGGGTCATTGATGCTAGTCACAGTGGAACTGAAGGAAGGCTCTACAGCGCAGCTTA 
50 TCATAAACACTGAGAAGACTGTGATNGGTTCTGTTCTGCTGCCGAGAGCTGAAGCCTGTCCTGTCCCA 
CGGGTAACCTGCTTACATCTTGGACTTCAGAATCTGCACACAACACAAGTCCCTGGCATCCACTGCTGC 
TGCCTTTCATTTATAATAATAAGCCCTTCCATCTGGCAGTGGGGGAAANAANACACTCTTGA 
GGCTCCTGCTTTAAAAAGGCTGGGGNGNATCTTATCGGGAATG 
CTAACCCAAANAACATACATTTTGCTTGGCAAGTTA 
55 TCTNTGGGCCCNGGTACNTTNTTTTNG 
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GGACTTGGAACCNGGGAAACCTTTGGGG 
CNAAAAATTTGNCCCTAAAAAAT^ 



5 GCCTATAGTGAGTCGTATTACANGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
TCGGCACGAGGAAAAGATCCAAATAAAGAAAAACAAGCATTTC 

CTGAAATTCAGGTGACAATGATGCTCACCGAAAGTTGTAAGCTCCGAGGTCTTCATCACAGAAATCTT 
CTTCCTATTACCAATGTGTGTATAGAAGAAGGAGAAAAGCCCATGGTGATATTGCCTTACATGAATTG 
GGGGAATCTTAAATTGTTTTTACGGCAGTGCAAA 

10 AACAAGACCTGGTCCACATGGCTATTCAGATTGCCTGTGGAATGAGCTATCTGGCCAGAAGGGAAGTC 
ATCCACAAAGACCTGGCTGCTAGGAACTGTGTCATTGATGACACACTTCAAGTTAAGATCACAGACAA 
TGCCCTCTCTAGAGACTTGTTCCCCATGGACTATCATTGTTTGGGAGACAATGAAAACAGGCCGGTT 
GGTGGATGGCTCTTGAAAGTCTGGTTAATAATGAGTTCTCCAGCGCTAGTGATGTGTGGGCCTTTGGA 
GTGACGCTGTGGGGAACTCATGACTCTGGGCCAGACACCCTACGTGGACATCGACCCGTTTGAGATGG 

15 CCCGCATACCTTGAAAGATGGTTACCCGGATAGCCCCANCCAAATCCAACTTGTCCTGGATGAACTAA 
TTTGCCGTGATGGGCTTGTTGCTGGGCCCTTTAAAA 

TTGGTCCANGGGTCTTCCANAGTTCCCTTGCCNGNCCTTGGNGGGCCTTNTN^ 
NNAATCTTTCOSrAGCGGTCCANGAANGAATGGGGCCTTCCCGNGCCTTNTTO 
AGNCNNNTTNGTTTNCGCCNNNCCCACANAAANCCCNr 
20 AAACG 



fj GNCCCTANTANGTGNGGTCGGTAATTAANNN 
*0 NNTNGGGTCTNCCANGNNATNCNTTN^ 

frj 25 GAAGACGANATGNNTAGGGNCTNNATATNNTCNGANANAGTNNANANANTGTO 
\i ACCATNGANNNGCGCNNTNNGGTNGWGTCANTCG 

m CGNNANNNTNACNAGTCTNCATNAGCNCNAGTAGANNGACATNGNAGTGAGA 
Tj_ GCGACNTCNGANNCNNGTTGNn^ 

B « GNGNGNCGNTGATGTGAGNATAANNNGNNACNCCNTCGNNANCGCNACANNNNTGNNGCNAN^ 
+ 30 ANTNANAGCGCAGNANACNAGAGNTTNC^ 

W ANANTNNCNGATCCNGACGN>^ANNGNNTGATAACTCGTNANNN 

3 GTTATACCNAGTOSfAGAGGTGNTCGACANCGGNAGGTGANNCNNANNCTNCCNTGAGGAGNNACATO 
£3 CTNTCNCNNNNTNGTTTNCNNGCTATNCGCNAGNTANNCA 
fll NATATGNGNTNNNANTGNTNGTAGN^ 
O 35 TCGNNTGGACCNNNNATANNAN^ 

m NTNGNGTNNTGAGANNNNGNAGTNATNTNCGTGCTNNCACN 
n GNNNTCCGAGNTATNCNNNTT^^ 

£7 NNANNAGNNNTANNTCGNNGANTNAGGNGCTCTAGNGGNTGTCGACNNNCGAGNC 
NAAGNNTNNNTCNNCATN^ 
40 TANGATATNTCNTNACATATCANNCGCATCNCNTCGATGTNNNCNTAAT^ 
NCGTGNTNNNNAANGTAATGCG 
CNNACGCTACGNCTTNTNACNNCNNTOT 
CNNTTTNTGACANATCNCNTNCNNCNTNATGTCCG 

45 

NCTCNANAGNNNNNNGNNAGNGCGAAG 

AGAGGNTNATCTGNNTTCTCAGTNAANCAN^ 

CTANTCATTANGCTGGGTANT>WTAAAAC^ 

CANC^CANCAATTCTTCTCNNANTNTNCCCNAAANTTANCNTNANGACNATAAC 
50 AATNATTTNAANCNCTTTTAAT^ 

CATCNCAACANNTCTNTTTTATNTATTNNGAGCNCNANNGGANAN^ 

ACCNAANTATCTTNTNANTTAAACAN^ 

CCNNACAANNAANTNNTACTCNTTCNCTNNAANTTNNNTO 

NNTAANNNNCGCTGNGCNNNCACTNTATNT^ 
55 NTCNATTNANANACTNTAAAATTCTAACN 

CCANNTATAATTCNCNTTTNTNATTTGCAC 
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AAANANCATCCNCNTATCNNC^ 
AO^JNNNTCNATTNCTTTANNCCNNCCANN 

TATCAATCNTNAANNNAGTATAATTANTNTNTNACNNCTNCCNNACATGCCN 
NACCATCCATCTCCCCATNTGNNATTCTTCAAGCTNCCNANNNNGCCTCNANNAN^ 
5 NATAGCNCCNTCGCTNTACNNTCCNCTTATCANTGCCTCNTACTNANNNGCCCTNN 
NATNTCNGNCACTNCTNANAACN^^ 

CNTTANTCTGNTNGANACNCTNANANCNTCACCGATTATNNCGGNNTNTCNA 
ANTNCACNCANNAACNCNNATANCGTTAANATAGCATNTCACTNNNATGACNATATCT 
NTGACTCTANCTATCTNTCTNNTTCACNGNTNCNTNNTNTCTNC^^ 
10 ACTCNNNNNCTCACGTNNACAATNNAGCCG 



TGAGGCC^^TAGTGNNGTCGTATTACNGGGGCGGCCGCTNTATAACTAGTGGATCCCCCG 
GGAAATAACTCTGAGNGGTTTGCCCTTAACTTCTNCAATGNATGANAGTGAAAAATNTAGTTG 
15 CCGCTCANNCGTGNTACAACTCTTCGGNGACACCATGANCTATANCCCAACAGGCTCCTCCGTCCATG 
GGACTGAANAATCCTGNAGTTTANACCATGAAGAGGCACTKNGGGACAAGCTW 
GATNAAANGACCATGCGNAAGTGACTNTGGAACTGGNTCNGNCCAATNGCTTCCTGATGCTTGCCANN 
NTCC>WCCTNNCTNGNTTGGATANTCTCNGNTGAGGAATCANCCCAGTNTTGC^ 
TACTNGCACNATGAGANATNAGACCCTANATTGGNTTGACCNNAGATCCGTNNGNAACACANNTO 
20 CNTTGAAGAACNTGGGNCANCAGACCN^ 

NCCATGTGGACCAGCTGCCCCNAAGTCTTNNTCCTCACCTTAAATTCCTGCAACATAAAAANTGNT^^ 
GGTNCNNNNCNACTTGACTNT^ 

O ANTTACCTNTTNTGGCGGNGNNGGG 

*<0 NNATTTTANTCNNTTTANCGANTNANATC 

m 25 NTNNNNCGATTNTTCCNNCGNTTATTT>WTNNCCCN 

SJ TACNCTNCTTT>^CTTTNTTNCTNTGNGTGN^ 

m NNTTNACTCNACTTTTTANNNTCATNTNNAAC^ 

M, AACNTGTNTCTCTCTNACATTNGTNGTTCNNNCG 



TGAGGCCNNNTAGTGNNGTCGTATTACNGGGGCGGCCGCTNTATAACTAGTGGATCCCCCGGGCTGCA 
JL GGAAATAACTCTGAGNGGTTTGCCCTTAACTTCTO 

if CCGCTCANNCGTGNTACAACTCTTCGGNGACACCATGANCTATANCCCAACAGGCTCCTCCGTCCATG 
S 1 GGACTGAANAATCCTGNAGTTTANACCATGAAGAGGCACTNNGGGACAAGCTNNGTATCTNTGGNCT 
0 35 GATNAAANGACCATGCGNAAGTGACTNTGGAACT 
m NTCCNNCCTNNCTNGNTTGGATANTCTCNGNTGAGGAATCANCCCA 

O TACTNGCACNATGAGANATNAGACCCTANATTGGNTTGACCNNAGATCCGTNNGNAACACANNTO 
y, CNTTGAAGAACNTGGGNCANCAGACCNAGCNNTTGANNCCANCTTGGCACCANTGNTTGGACNNGAA 

NCCATGTGGACCAGCTGCCCCNAAGTCTTNNTCCTCACCTTAAATTCCTGCAACATAAAAANTC 
40 GGTNCNNNNCNACTTGACTNTTC 

ANTTACCTNTTNTGGCGGNGNNGGGNAAGTO 

NNATTTTANTCNNTTTANCGANTNANATCCNCCNTTNT^ 

NTNNNNCGATTNTTCCNNCGNTTATTTN^ 

TACNCTNCTTTNNNCTTTNTTNCTNTGNGTGNAAN^ 
45 NNTTNACTCNACTTTTTANNNTCATNTNNAA 

AACNTGTNTCTCTCTNACATTNGTNGTTCNNNCG 



TNNNNAAANNCTGGAGCTCCACCGCGGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
50 GGAATTCGGCACGAGGATATTCGCCTCCTGGCCATAGTCCGCGCCGCCTTTGACCAGCGGATGAAGAC 
GTGGCAGCGCTGGCAGGATGCTCAGACCACCCTGCAGAAGAAGCGGGAGGCTGAGGCTCGGCTGCTG 
TGGGCCAACAAGCCGGACAAGCTGCAGCAGGCCAAGGATGAGATTGTAGAGTGGGAGTCTCGGGTGA 
CTCAGTATGAAAGGGACTTTGAAAGGATTTCAACTGTGGTCCGAAAAGAAGTGATACNGGTTGAGAA 
AGAGAAATNCANGGACTTCAGAAACCACGTGATCCAGTACCTCGAGACACTCCTGCACTCACAGCAA 
55 CAGCTGGCTAAGTACTGGGAAGCCTTCCTTTCTGANGCAAANGCCATCTTCTAATGGACCGANGACAC 
CAAAGCCACCTGCCTGACGCTGCCTTTTATACACTTGGCCTTCANCTTTGNCGGGCCCAGNGATGCATT 
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CTGGCTAACCTGGANTTAACCCNTTNCTTTCTGGCCCCACGAACGGGCTTTGCC 
CGGTACNTTACTTAACTTTCATATATATTTTTCTTACCTGAAAGG 
AAATNCCTNTACTTAGGGGGGGGGNAATAANGGGG^ 
TTAAATCCCCAATGGTTTTTTTTTT^ 
5 TNTTACNTCCCTGACCGGGGGCCCTTC 
GGGNAANNNNNNNNNNNNNNN^ 
CTTTTTANGGGGGGNNNNNNTNN^ 



10 ANAAAACTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTC 
GGCACGAGGGGCGTNGCTGCTCCTTGCGCTGTGCGCCGCAAGCGCCCGGGGGCTTTATTTCCACATCG 
GCGAGACCGAAAAGCGCTGCTTCATCGAAGAAATCCCCGACGAGACCATGGTCATCGGGAACTACCG 
CACCCAAATGTGGGATAAGCAGAAGGAGGTCTTCCTGCCCTCGACCCCCGGCCTGGGCATGCACGTGG 
AGGTGAAGGACCCTGAAGGCAAGGTGGTGCTCTCCCGGCAGTACGGCTCAGAGGGCCGCTTCACCTTC 

15 ACTTCCCACACTCCTGGTGACCATCAGATTTGCCTGCACTCCAACTCTACCAGGATGGCTCTCTTTGCT 
GGCGGCAGACTGCGTGTGCACCTAGACATCCAGGTTGGGGAGCATACCAACAACTACCCTGAGATTGC 
TGCCAAGGATAAGCTGACGGAGCTACAGCTCCGAGCCCGCCAGCTGCTTGATCAAGGTGGAGCAGAT 
CCAGAAGGAGCANGGATTACCAAAGGGTTTCGNGAANAGCGCTTCCGTCTGATCAAGTGAGAGQ4CC 
AACCAGAGGGTCCTGNGGGGGGNCCATCGNTCAAACTGTCATNCTTNATCCTTCACTGGCATNTGGGC 

20 ANATGCGTCACCTTAAANANCTTTNT^ 

TGAATCCTTTTCTTGGCACCCTNANNTTANTTTGGGGACNTTTCCC 
GGGATTTNTGGANGGGNAAAAAAAAAGNGGAAAAAAAGGAATTTT^ 
□ GGCAACCNAAAACATTTTCAAANTCANCCCCCNTTC 
J GGGNAAACTTGGGTCCCAGGGNTTTTAAAAAAA 

03 25 

= TNNNNNNCANCTGGAGCTCCACCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 

f! GAATTCGGCACGAGGAATCTTTATTTTTAAAGCAAAGATCTGAAAAGT^ 

\I TAATCAATGATTCATTATTAGCAGATTATATTTACTCCAACTAATTATCCAATCAGTAGTA^ 

30 * TATATACACATCATACTGGTACCTTGTAGACATTTAAAATACCTTTGATTTCAACCATGCGT 

W TAATAATATAACTCCACAAACGTTGCTCTGGAGTACAACGTACACCTCCTGTGTCAGACTGACACCAA 

s CCTTCCACTCACCTGTTGGTACATGTTCCCACCATGATTTCCACACCCTCCTCTCTGAGCCTTCCTTCTC 

O TTCTCATTGCTTTGAGAAGTTCAGAGTTGTACTTCTCAAGTCTGTGGTAGTAGTTTT 

pi AATAGCATAGTAAAGATTAGGCAGGGTCAAAGTACTCGGTTATC 

h 35 AGATTCTTTATGCCATCTCATTCGNGGCAGAACGGGGCCTCTCATAAATTTTTTGT^ 

m AGAAAACTACAGTAGAAAATGTTGGCAAGCCAATTATATAACCAGGGGTATTTATTACTGGGTA^ 

GCTTTGGACAGTAAAACCATGGGTCTGGGTCTGGCACATGTGTTGGCANAANGGGGATAGCAACTATC 

jr ANTTCGCAATTCTACCANTTTTTTNTTTNTCGGGGNTN^^ 

H CAAGAAAAAATTNTTTTATGGAAAACCTGG 

40 GAAGGCCTCCT1WTNCAAAGGTTTTAACAAAAG 



AACAANACTGGAGCTCCACCGCGGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
TTCGGNACGAGGCCAGTTTTCAGTTGTGTACCAAGGATGATTGCTTCAGNGGNAATATTNAGN 
45 NCTACCTANNCNCATANAANTTTNATN^ 

GTTAA1TNNNATNANAGNNT1TSI1TTCANCATNATGCATTGTO 

TGATANTNTCATNATAATNGNTNAANTNNGNNANGATGCANAAGNGNGNTGAATTC 
GGANTNGTAGAGACNTTTK^TANAATATNANNNTGNCATAANTN 

GNTANNTANTTGAATGGTTATTANTGGTGNCNTTTTNTTGTAAGNCAAATGNAAATAATO 
50 GTTTCTGNTNTATTNTCTGTN^^ 

NTTTGCNCCCCCCCCCCNCCCTAATTGTTAACATATTNTTNAGTNTNG 
NTTANATTNTATANAATAAATAGNTNAAGr^ 

TTGGNTCANTTGGGNNNAGATANTGNTATTNGNGANNNNGANTCACAGTCTTO 
AThnTTANANANATTCTTTATTGTNA 
55 NNCACNATTNATTAGTGTNATNAT^ 

TANTTGANNTNNGNNTACGANNTNATNANCACNTTTTATNNTGNTTGT^ 
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TAGGATNCNTGNATAATTATANGAG 

TTATATNAANATTCTAATTTATCTN 

G 

5 

GNGCNNCCGGNTTNNTTTO 
TNCCCNTNGNGNNANNNNGNAATNNATANN^ 

GAACTAGTGGATCCCCCGGGCTGCAGGNAATTCGGCACGAGGGTTTTCTCACCTGAAAGGACTANTGG 
ATTTNCACTAANGTCTATAGACTAAAGGCCATCCTGATTTCTAANNTCCCCT^ 
10 CTCTCTCTTTCTTGCNGTCCCTTTCTGCCTC 

TTTTGGTAAGGANAGTNNTTGNACTGTANCAGCTTACCATGGACATTCTT^ 

CACTACTAGTACAGCATGAANAAACNGCCTACCCAGAANGAGCNGTGGTTTGAGAGNGCGAAGGCCT 
GGGGAATTTCCCCACACNCCAAAAGAANACTCTCATTCANCAGCNAGGGACAACNGNTA 
GNCTCACAGGCAGACTTTGGCTCGAAAATAT^ 
15 ANGTGAACNANGANATAAATCTGNAAGANTAATNTTGTCACCAATGNACTGTTNCCAGGNNCTCTTNA 
NTNCANATGANCCNATTGNGATNGCCACTATNGGNTCACTAANNGCNCCNTTCCCNTTO 
CAATTAATACCATTCNNCTANCNAANATTGGCNNACCAGGANCCACCANNANTAGGGAGTAA 
NNTAGCAATTNTTTNCCCTTTGN 

CCCCTGGGGGGNANNANTTGTTNCNAANNAANNNTTCNNNACTCT^ 
20 NTCTCTTTCTGNCNGANNGGANTCCNNTCNTNTCNNNANAT 
ANCAACISnSfCTTOTTTTTCNANGCACTANC^ 

NACNNAAAACCNCCWTNNANTNAGTCNTGTNANNANNANGNNGNGN 

0 CAGNACTTCGTGATCTCmfTTAGANCTCNCTCTTNCCCCTTTAGNGTACN 
%S TANACACANCNTGTCCTNCAGNGATAATTANGCN^^ 

01 25 GTAAGCNANTNTANATTCNCTCCTCTCGATCNCTTTTCANTCCC 

jy! GCCCTATANNGAGNTGNATNACAGTGGCGGCCGCTCTAGAACTAGTGGGATCCCCCGGGCCTGCNGG 

^ ' AANTTCGGCCCGAGGGAGAAAGGTTCCTGAAGCTTTNGGNTTNTCGCGGCTGAGTTAG 

Zl 30 TGCCACCATGTCGANCAAANGAGCAAGGNCCAGGACCACCANAAAAGCGCCCCAAGNGCGCNAACCT 

TCNAACGGTGTTCCCCNTTGTTNNNCCATNCCNAAATTCAGNANTTO 
]L ANCCAAANCNGGGTNGGGTT>WTTGNCAAGGAAAACTTGCNTNACNGNNCTO 
^ AATCCNNCTGNNNANTTTTTGNATCCCATANNAAACANGCGTNCCAGGNCCCAT^ 
0 1 TTTCACANATGTGTTGGGGAGAANTTTNATGGGGCACATCCCCAAANATGTGTCNGAAA 
Q 35 CTTGNNNTTTTGAANAAAAAACCTTGTGGCNCTTNTTGGAGGGATO 
01 CAATGGNGGGACCCCGTT>WACATTATGAAAGTTGGGCCCACCTN^ 
Q NCGAAAAANGGGGGGGTTTTTTTTNCTTCCGN^ 
\* GGAACNAANACCGACTTANTTNNNAANTTTTTTT^ 

GGGTNTTTTTTTGAAANATTNTTTTTTTTAATACC^ 
40 GGCCTTTTTTTTTNNNTTT 

CCGGAATTTNGGGGNCNTTCTTTTTTTTTTO 

TNTGNGNTTTNATNNNTNCCCCCCCCNNNTTACTTO 

TNAANNGNNNNTNNNNCNTNTNNTT^ 

45 

NCGTNAAGNGGCGNNTGNTCNTNNCCTACNCTCCTNTNCTGNTTNAGCCCTATAGTGAGTC 

AGGGGATTNCACATCCACNCNGGCCNNNTCCCCTCTNTC 

TTTTTTAGTTTTCCTGCNTATCTN^ 

TCNNTTTNCGCNCTATNTTTCACTACCATTCCNCNNGCNCTCCNCGCNNGACCTCTCA 
50 CCNCTNTTTTTCCTNTTTNCOT^ 

CGNTGTTNTThWTCNCNNATNCACTNTCTNCCCCNCCTNCTNCN 

CCNNCANCTTTCCNTCCTNTATCOTTSrCTN^^ 

NNCCGGNCACACGTCNNTNNNTTTNCTTCTNC 

CTNTTGNNNNNNTTC 
55 TTTTNTTNTCCNTATNTCTNNNCCCTMN 

TTTCNCTNCTNCNTCKNCTCCTNNNACNCACNTAATTCNGCCCCCNT^ 
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CTTCATCGCTANNGTNTCCACNNTANGGGCCNGTTO 
NGSTTTCCTCTCNTTTNTTATCNTNTTNTNTCCTACACNCGCT^ 

TCTANTNGCTTCCGNTTCGCCCGCTCTTCGGCGNACCNCCTTCNGCCCTNCTNTCTTTATO 
TATTCAANCNACGNTNNCCGTTNNTNTCNCCCT>W 
5 TTTACTNTCTCTTNCCCCGCACNNANTCCTGCNTCCCGNCNATNTCATTTANTTGC 
ACTNTNTGTCCTCTCNNTTCTNNCACCNNNGTATCCTTTCANA 
CNCTNGNTCTCTNCTACTNTNCTCNTCNTTCTCGNNTNTCTTNTACCTO 
NTATACNTNCTATTGCCTNCTTGTACTNNTTTCTNNCCNCC 
CNTNACTCNCNNNATCTTCTN^ 
10 CCNCATNCNTCNGGTTACNNTACTATGNGNCTCTC 
CNNNCGTCCG 

TTGAGCCCNATAGNGAGTCGTATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
15 GCAANCAACACTGNATGGGTNCCCNTTNCC 

TNGGNCAGNGNGCCNNCAANNGCNNGNNNTCAAC^ 

CCOTNGCANNCCAAAANCCCNGCACCTTATAACCCCGANGGAGTO^ 

NATTAGCTCTGGANCCANGGTGAGNCCTNGGCCNAAGGAGGGCTTT^ 

TGC^GNGATCNCTGGGACACGGCTCGCACCCm 
20 AGTATTGNNANATAGAAGCTCTNNTTGTGCCAGAT^ 

NGNGNTGNCTCTTTNCNAATGNGGGGAACTNGAGNTO 

CGTANNCGCACACCNNGGGNGAANACAATNTTANGGAC^ 
£3 CNNGNCTGGhmmNGNNNANTAAANANGATO 
*0 TNGGGGGACCNNNANGTNCNTTTNNCCAAANTGTCNNN^ 
CO 25 NNNCCANNTTTNCCCTCTNATNANACNCTTTTGGTNT^ 
Nl CCANCNGTNNTNGANCCNNTGGNCNCGN^ 
m CAAANNNGTTACATGNTNTNTTCNTAN 

L CTCNTAGCACNTTNCATGTNTNTTCTANNANGNTANACACNANNAAANTN^ 

3 e GGANGCNTAC ANAATNCGGTTCCTANNTNN AAAANNNTCNATANAATTCTNACCNNCCANCTANNTA 

jffl 30 TTNNTNCGAANTNTCTACGANTNANGANGNANCGACCG 

0 TTGAGCCCNATAGNGAGTCGTATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GCAANCAACACTGNATGGGTNCCCNTTNCC^ 

U 35 TNGGNCAGNGNGCOSTNCAANNGCNNGNNNTCAAC^ 

01 CC>rmGCANNCCAAAANCCCNGCACCTTA^ 

O NATTAGCTCTGGANCCANGGTGAGNCCTNGGCCNAAGGAGGGCTTTAGATCNNNNGGGGACCAA 
TGCNNGNGATCNCTGGGACACGGCTCGCACCCTTTACCTTAGANTGGAGNGTCTTATCATTTO 
AGTATTGNNANATAGAAGCTCTNNTTGTGCCA 

40 NGNGNTGNCTCTTTNCNAATGNGGGGAACTNGAGNTNTACTCNGGNTACANTNGNACNTNAGNCCCA 
CGTANNCGCACACCNNGGGNGAANACAATNTTANGGACACACANANTANACTTNTNTT^ 
CNNGNCTGGNNTNANGNNNANTAAANANGATOGNTTGCTNAACTCNTACAA^ 
TNGGGGGACCNNNANGTNCNTTTNNCCAAANTGTCNNNNTGAGA^ 
NNNCCANNTTTNCCCTCTNATNANACNCTTTTGGTNTT 

45 CCANCNGTNNTNGANCCNNTGGNCNCGNNNNCCCNTNNN^ 

CAAANNNGTTACATGNTNTNTTCNTANCTCTCTNACNTTNTCANTGGGNTC^ 
CTCNTAGCACNTTNCATGTNTNTTCTANNANGNTANACACNANNAAANTNN^ 
GGANGCNTACANAATNCGGTTCCTANNTNNAAAANNNTCNATANAATTCTO 
TTNNTNCGAANTNTCTACGANTNANGANGNANCGACCG 

50 

NAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
CGGCACGAGGCCCAAGTTTTTTTTTTTTTO 
TTTACTGANGGTTNTTAAAATANTCATN^ 
55 NCNTTCAANNCCCAAAAACNAANCTNGNCTNTCCGTTTTTTTm 
NCCAAAACCAAANNGNTAATTTAANTITNNTTT^ 
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AAAANCCCTTTGNTTGGCCTTTAAAAANCTNCGNTTTTTTO 
NNCTGNANTAANAAAANCCCNAGGNNGNT^ 

AANGGNAAACCGGGGAAAAAAGNCCGTTTNCCTGGTTNNNTGGGNCCCACT^ 
GNCCCTTGGGGNAATTAACGGGACTGGTT 
5 AANGAAAGGAAAGGCCCAAAAACCCCNTGGAAANTTTTAAANTTTTTCCNAN 
CCCNCCNTTTTAANCCCCCGNTTTTTTNCCCCTCAANGGGGGATTCTNA^ 
CCTTTGGGGGGTTNCAAAAGGAAAGGGNNGGGGANNCCCCCCCNGGGGGTTTGGGG 
CCCTTTTNAAAAGGNCCCAAAGGAANCCCTTT^^ 

CCCCTTTNCCCCCCCCGGNNGGCCCCNTCAANGGGGNGGGGGGGGGGGGCCCCCCCAGGAAAAAAAA 
10 AAAAGGGNTTTAAAAAAAANGGGCCTTTTTTTCCCC^ 



TTGANCACAATCTGGAGCTCCACCNCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 

GAATNCNNCACNAGGCCCANCGNNNCTGTNNNCCNNANGGCTGNGCCT^ 
15 NNTGGGCNTTNNACNNANGNGGNANTNACTCATATNCNANNNATGACT 

NACNNTTNNCNAAACATCTGNGCTCCTOT 

GNTGGAGAANNCGTANGCCNACCAANCATACNNTTO 

TTNTGCNTTANAAANNNTGACTTTTTGTGNACNTTNANAATO 

TCAAACTATGGGCTATGNGANTANTTCAAGCN^ 
20 GCCTAAGANATGATGNAGGGGNANCNGGGNAAAAATNATCATANTCNGCAGNGTNAGAGAGGGCCC 

NTTGGGTAAAATANTAATAAGAACCNTTGOT 

0 TCATTNNTTANACGNAANNNCN^ 

*Q AGGNNNGGNGANCCTTAAAGTTTTTGGGGGANCACCCTTTTCATTGGGG 

ffl 25 GGGGTGTCCCAANCGNAAGGGCNCGGACNCCC^ 

\f TTTNTNCNNTGCCAAGTTAAACNTTAANNNTTTTT^ 

|P GGNNTNACCOTCNNCNTGAAANAA^ 

30 TTGNAANAACAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGC 
yj AGGCANCAACCTCTAGAANTNACCGTTCCTGCCNCANGCTTCCAACACAGCGNGGGTCTCTCCTACTG 

1 CTGGAGGNCTCTGCCCTCCACATCCTCATTCTCATCCTGCTNTNCNTGGCCACTNTGGACAAGTNCTGG 
O TGGACTNTACCCGGCANGGNGTCNCTGANTCTNTG 

111 GTNGTCCTTCNATAACTNCACANACATCGGTTNGNTGTACACAGTACACCTCCTGNNTCAGATTGNCC 
Q 35 NCATCCTNTNACTCNCNTGCTNNANCNTGTTCATN^ 
pi NTTCNTTNCTCATGTGCTTTTGACAAGTC 

H TAGGNCCATTTCTTTNNTAACATAATNCTNGATNAACCCGCCCCTTCAGGAGGGGGC 
U TACTGGCTATCANCCATGACNCCGGGTGGNGACTTTNTCCNTNCGCCNCTGGACCANGGGGGNATNAT 
NNGACNCTCNCNCCNATGNAGNAATTCNN^ 
40 NAANANCGAATTNCNAGGNCCNNTTTNTTTTACACCNCGGANANCCNC 
TNTTTNTTTTNAAAAACAAATANTTAAATT^ 
TTTTGGCNCGCCCCCCCCCCCCCNTCCGTTNCGTCTTN^ 
CNTCNTNAATTTCACTCNNAAATCTCTTTNTTTTTAAN 
CANNANNTNAANTNTCTCTTTCTNNTNTCNNGNTTACTTATACTC 
45 TTCTNTTCCNCCANACNT 



NACAAAACTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
TTCGGCACGAGGCTCCTCTCCAGCCTCCACCATGTCCATCAGGGTGACCCAGAAGTCCTACAAGGTGT 

50 CTACCTCTGCCCCCAGGTCCTTCAGCAGCCGCTCCTACACCAGTGGGCCCGGCTCCCGCATCAGCTCCT 
CGGCCTTTTCCCGAGTGGGCAGCAGCAGCAGCTTTCGCGGCGGCCTGGGCACCGGCATGAGCATGGCT 
GGAAGCTACGGTGGGGCCCCAGGTTTGGGGGGCATCACAGCTGTCACCGTGAACCAGAGCCTGCTGA 
GCCCCCTCAAGCTGGAGGTGGATCCCAACATCCAGGCCGTCCGCACCCAGGAGAAGGAGCAGATCAA 
GACCCTCAACAACAAATTTGCCTCCTTCATCGACAAGGTGCGGCACCTGGAGCAGCAGAACAAGGTTC 

55 TGGAGACCAAATGGAACCTCCTGCAGCAGCAGAAGACTGCCCGGAGCAATATAGACAACATGTTTGA 
GAGCTACATTAACAACCTCCGTCGGCAGGCTGGAAACTCTGGCCCANGAGAAGCTGAACTGGAAGTG 



144 



GAGCTTGGCAACATGCAGGGGCTGGTGGAGGACTTCAAGACCAAGTATGANGATGAAATCCAAAAGC 
GCACAGACATTGGAGAATGAATTTTGTCATTATTCAAAGAAAGGATGTGGGATGAA 
ACCAAGGTAGAGCTTGGAGTCCCCGCCTGGAANGGCTTGACTTGATC 
ACTGGTATGAAAAAGGAAAATCCCGNGANAATGCAATTTTCAAAATTTT^ 
5 CCCTGGGCCCTTGGGNAAAAANAAACCCGGAAACCTTGGGANCCCGGGATNGGGGAT 



AAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCG 

GCACGAGGGGGAGTTCAGTCTTCGTTCTTCTGTGTTCGCTGCTGACACCACCACTAATTGACAATGCAG 
10 ATCTTCGTGAAGACCTTGACCGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAA 

CGTCAAGGCCAAGATCCAAGACAAAGAGGGCATCCCCCCAGACCAGCAGAGGCTGATCTTTGCCGGG 

AAACAGCTGGAAGATGGCCGCACCCTGTCTGACTACAACATCCAGAAAGAGTCCACTCTGCACTTGGT 

CCTGCGCTTAAGGGGAGGTGTTTTAAGTTCTCCCTTTTAAGCTTTCG^ 

TCAATAAAGTTGTTGCATTCCAAAAAA 
1 5 CCTTATNGGGNGNCNNTAN AANNNNN>nS[NNNNNNNN^ 

NNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNW 

NNNNNNNNNNNNN^ 
20 NNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNN^ 

fas? 

^0 

CQ 25 GCCTATAGGGAGTTGNATTACAGTGGCGGCCGCTCTAGAACTAGTGGGAATCCCCCCGGGCTGAAGGA 

SJ ATNAAGCNTCNGCCTNTGCGTNGTCCTTCCGTTGTCCGCCAGCCGTCAATGCTCCCNTCCGCGTTGCTC 

m CGCCGNCCGGGTTNGGGGCCGCCTTNGTNNGGCCAGGGTCCCGCTTTTTACGCCAA^ 

Zi TGTTAAAGGGCCCCTTGCNGGNGGGNTCCCGGGAAAAAAAATGCCTTANCNTTTGCNTTAACCC^ 

*Z AGGGTGTTTTTTAAANAAGCGCCAAACTTCCGCNAGGGTGGANNNNGCCCACCAC 

+J 30 TTGGAATCCTTNAAACCNATGNGCCCNTTTTGGANGTCNTGNGGCNAGGCNA 

^ TGANGNNGGCCCCCACTNNACAAATACTTTNGAAGANTAGGGGNCNTNTGACAAAAGAAAAATGG 
3 GACTNCTNNGAANAAAAAANNTGNNATTC 
O GGGGGGNAAAAAAAAAANACANTTNTTGG 

CH AAAAAACGAAGCCCNCTTGGGGGNTANAAAAAACAAAANCCCANNATGGGNCGCCCAANGGAGNTT 
O 35 CTTTNANAAAAANNTTNTTGGGAANTAGGGGGGNTTCCNTNCNAAA 

C|1 AAANCCNGGGCCNCGATNCTTGAGAAAANGGTTGGGCCTTGGNAAAAAAAAAAACCCAACCTTCCCA 
P ATGGGNCGCCNNCNNTACCNANNGGATTCCTTCCCCCCNNGAAANACTGTNCT^ 
U CATTTNGGGGGNCCNTCACNNNNNm^ 

CCCTTTTTNANTTAAAAAAAACANCNNCTA^ 
40 TTNGANGNANAAATNTANNAACAACTTTTCCCCCNCNNAAAAAANAAAAANA 

GGGGGGTNTTNTTTNNNNATAANANANNAl^ 

T 



45 GGNNNANGGGNGCGCGNACGTCAGCCACCCNCNNNCCNTTNNAGCCCNATAGTGGANGTCCGTATTA 
ACAAANNNATTACAN>nSfNNCCCCCNGTNTNCCNCNCCCCGTCNCT 
TTNNTCCNTNCGCCCNCCCCCNTCNTGN 

ANCNCTTCTCNGNACNNCACGGNNCCCNCACNNGCCGCNTCNCTCCCCCCGGNNCCCCCCNGCNTGGC 

CCNNTTNNNNTNGTNTNANCNTCNNNCCCNCCTCCCGCCNNTO 
50 CNNCCCCNNTNTATCTTCNCNTCNCNCCGGCTCNCCCCCCCCCCCCTCCANCNNTNGTCCGNANTCCGN 

CGNCCCCNCCGTCTNATNCTCNTCTTNNANCCTCGNACNNTCGCNNTTGGCCNNCGN^ 

GNCCAGCNGGCTCNTATNANTNNCCCNNNCCGNCNGCCCGGCTCNTCCCGGCNNCCCCCTTCCCNCCC 

GCNCCNCTTCNCGNCACCCCGCTCCWmTGGTGNCTTO 

CCTTCCGGGGGGTCGCCTCGNCNGCNNANNNC^fGC 
55 TGCANCTCNNC^fTCCAATNTCCGGNGCCCNCGANGCGNGCGNCMNCGCCTGGTGTGTNGCCNCCTCG 

CGNCCCNTCTNACCTNCNANCTCNGGTTTCCTC^ 
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CTTCGGNGC>WCNNCCCCGCCCNT^ 
NGCMjTGAGCNCCTNCTCNC^ 

GGCG>WGNNNCNNCGA(^ANNACTNTTTTACANTN^ 
NTCCNNNTCTNCGCCGNGCTC^ 
5 CGCTNCACCCATCCGNNGCGCNNCTCGCCGN 

(^CTNTCCNCTNCGCGACGTNCGNCTNNTGCNGTCCACGCTCTGACCGCTCTCTTACNNGTC 

CANNGCGCACATNCACGGGTCCAGNGCCTAGTNCGNGCNTNCGCNCNTCTNCCGCGCNCGTCACNNA 

CGGCGCNCNCTCTTANNCCTNCANCCGCTACGTTNGCGCCCTCTNCGTTCGCCNCTTACTC 

10 

TTTNAGCCTATANGGAGNNGNATNACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 

GAAANAAACACTGGAGTGGGTTGCCATTTCCTTC^^ 

TCCGTTCAGCCGNGTCCAACTNTNGNCNACNCC^ 

AANNNAAANTNCNNGCNGTTANTCCNNTNAAAAGGNCCCCNGNCCANN 
1 5 NAAAGNACAAGGNGNANNNNNCNTTAANNTCNTTTN^ 
ACCTTNANTGGTTGGAATGSFT^ 

CACATGAGAAATAAAACCCTTAATGNGGGGANACCAATCCATGTGTGGAACCACTGTGACATAGAAA 
NTCTGGCACACACACCAGCATGANAACCCANTGNGGCANNNTGTNANACAAANNCTGTGCCCATGTG 
CCCNCAGTCNCACCNNATGNNNATTNTGCACAAAAAAGGGNGTGTTNAACCCC 
20 NCTNGGTATACACCANTANNTCTTNNNACAAATWATATTTTGGT 

ATATAATGGTGNAATTTTTCGAAGAATTAATACCGNTGAATNGGNGAATAAAA 
^ TAAAAAAAAAAAAAAAAAAACNCCCGNGGANATATTTACCANCNT^ 

S CGTTTNGGNGGAATNTTNGGGGGGGTTAACCTTNGGNAAAAAAAAAAAAATTCNAAAAA 
£B 25 NNNGCGGGNAAAAAACCTTTTTCCAAAAAAGGNNGAAAN 



TTTNAGCCTATANGGAGNNGNATNACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
r p GAAANAAACACTGGAGTGGGTTGCCATTTCCTTCTCCAATGCATGAAAGTGAAAAATA^ 
JTs 30 TCCGTTCAGCCGNGTCCAACTNTNGNCNACNCCNTNANTTNTANCCCNCCAGGNTCNTCCGTC^ 
fe AANNNAAANTNCNNGCNGCT^ 

L NAAAGNACAAGGNGNANNNNNCNTTAANNTCNTTTNNA 

Q ACCTTNANTGGTTGGAATCNTTTAAGTTAAGNATTAANCCAANCTNG 

CH CACATGAGAAATAAAACCCTTAATGNGGGGANACCAATCCATGTGTGGAACCACTGTGACATAGAAA 
Q 35 NTCTGGCACACACACCAGCATGANAACCCANTGNGGCANNNTGTNANACAAANNCTGTGCCCATGTG 
01 CCCNCAGTCNCACCNNATGNNNAT^ 

q NCTNGGTATACACCANTANNTCTTNNNACAAANNATATTTT^ 

yi ATATAATGGTGNAATTTTTCGAAGAATTAATACCGNTGAATNGGNGAATAAAA 

TAAAAAAAAAAAAAAAAAAACNCCCGNGGANATAT^ 
40 GGCCCCCCNCNNGNNTTTTNAAAAAANNTTTACCCTC^ 

CGTTTNGGNGGAATNTTNGGGGGGGTTAACCTTNGGNAAAAAAAAA^ 

NNNGCGGGNAAAAAACCTTTTTCCAAAAAAGGNNGAAAN 



45 CAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 

CGGCACGAGGGCCAGACGAGCGAAGGCAGGAACCGTGGNCGTCGGTTTTTTCGTTGGCCCCGCn^AAN 

NCCCNTTTNNNGCAANNAN 

GCTTCACCCTNNCAANGGGNCCCAGm 

CNTTTTGNTCGGAANCAAAGNGGTTNCGG 
50 CCCCAAAAGAATCGGCTTAAACTTGGATNCCTTGAGC^ 

TTAAAAGNGCCAGCNTTTTTGACTTTGAGGAAATAAAAAAANAA 

CTTTTGGATTCNTTTTTTCTTNTGTTTTG 

GAATTAATACCCGCGATTTTTCTACTT^ 

CCAATTNCCCCTTTGGGGGGGNNNTTA 
55 NNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNN^ 
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NNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNN^ 
NNNNNN 

5 

ANCAAANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTTTG 
CCNCTNATGGNTNATGCTTGNTC 

NCGNAANGCCACNATGTCCATCCTGAAGGANCACGCNNGATANANTTNT>WCTCTCGT 
ACCGACGNGGTTGATCTCTNCACACGCTAAAGGTCAATGCNTAGNTGNTGTGCCCAANGGATGCTTCA 
10 TCTTGGAANGTATGANGCCCTGGGGCTCCGGAACANTGATAAGACTCTCTNCATGGGAAAAGGTGTNT 
AAAGGGNTGACGACCTCATCANNAAAANAATNGCCCCTGCCTTGNNTANCAAAAAGNTO 
GANGCAGGANAAAATCCCAACCTTANNATAAACTGGATGGCACANAAAATATTNTTGGGGT^ 
GC^TCCTGNCGTGCCCTGGNTATTTTAANGGCT 
ATCCCCCACTTT>WTTGCAATGCTTAACGN^ 
15 GGNCTNTNANGCTTGNAACCANATTGGGCCOT 
AAANANTTTCCNGCNAGGGCCTTGCCCCACCCG 
GGCCNTTNATNGNGGNAAAAAGGGGGGGANGGGCT^ 
NGGTTTTTTGNCCCCNAAAATTTC 

AAANTGGCCCNCCCNNAAAAAGGGNGGGGTTTCCCCTGGCCCCAAGGGCCCCCAAAAAGGGGGNAAN 
20 GGGGGGNAAAANGTGGACCTTTTGGANNNNTTCAANGGGCCCGNGGNCAAANAANGG^ 

TNNNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
GGAATTCGGCACGAGGGTTTGGAGTTTGCTGTGTCTGT^ 
03 25 GGTGTAAAGGTAATTACAGTTTTGCATTGTTGAATTTTGCCATTT 
SJ AATGAAGTTATGTTTTGAAAGTGCAAGTGT^^ 

GCTGTAGCCTGCCAGGCTCCTCTGTCCATTGGATTATCCAGGAAGAATACTGGAGTGGGTTGCCATTCC 
CTTCCCCAGGGGATCTTCCTGACCCAGGGATTGAACCCATATCTCCTGCTTTGCAGGCAGATTCTTTAC 
= g TGTCTGAGCCACCAGGGAAGCCCGAGGTTACGTTTTACATCATTTTAATGCACATTTCTCA 
c " 30 TTTTTTGNTAATGATNTATT^^ 

ATTGAACGATTTTCTTATTTGAGTTCA 
GACNCTTTTGACCCAGGACTGNTAACAAACAT 
AACCAANAGCTTTTACAATGGAGGGNGGCAGAAACCT^ 
O 1 GGGGAACCCNCCCGGNGGGACTTGAACCNTTTACCAGNTTCCCTNGNNAAAGNNGCCCAAAAAAACT 

□ 35 CGGGGGCNANCCC(^CTTCCNAGTGGNTOWCCNNTTTNAANCCAA^ 

01 NCCNAAAAACCGGGGGGCCCNCTTTGAGACCCCCCCCGCNAAAAAAAAACCTT^^ 

□ ATCC 



n 



?F5 



Iss 



40 TTNNACAAANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 

ATTCGGCACGAGGCACCAGCCCAGGCTTGGACAATGGGTGGGGACATGTTCAACGCCAGGTTCATTCG 

AAACTTGCATGAACGTCGCAGCACCAGGCCTTGGTGACCGCAGCCCCCTCTCACACCTTCAAAATCAT 

TATTATTTCTATCTCACACAGGACTTAGTCA^ 

ATTCATTCTACAGGCTTTTTTTTTTAA 
45 TAAAGTATTTTTTACCACGAGAAAAAAAAAAAAAAAAACNTGGGGGGGGGNCC 

CCNTWWGGGNGNNGTTTNANANNNN^^ 

NACCANN^^ S ^NNNNNNNNNNN^ 

NNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNW 
50 NNNNNNNNNNNNNNNNW 

NNNNNNNNNNNNNNNNN^ 

NNNNNNNNNN^ 

NNNNNNNNNNNNNNNNN^ 

N>n^NNNNNNNNNN^ 

55 
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GCCNTATNTGGAGCTNNAT>WC^ 

CTCTGGTCTCCNGGTCCCCCCGGCCCTCCCGGCTCTCCTGGTGAGCAAGGTCCTTCCGGAGCCTCTGGT 
CCTGCTGGTCCCCGCGGTCCCCCTGGCTCTGCTGGTTCTCCCGGCAAAGATGGACTCAATGGTCTCCCA 
GGCCCCATCGGTCCCCCTGGGCCTCGAGGTCGCACTGGTGATGCTGGTCCTGCTGGTCCTCCCGGCCCT 
5 CCTGGACCCCCTGGTCCCCCAGGTCCTCCCAGCGGCGGCTACGACTTGAGCTTCCTGCCCCAGCCACCT 
CAAGAGAAGGCTCACGATGGTGGCCGCTACTACCGGGCTGATGATGCCAATGTGGTCCGTGACCGTGA 
CCTCGAGGTGGACACCACCCTCAAGAGCCTGAGCCAGCAGATCGAGAACATCCGGAGCCCTGAAGGC 
AGCCCGCAAGAACCCCGCCCGCACCTGCCGTGACCTCAAGATGTGCCACTCTGACTGGAAGAGCGGA 
GAATACTGGATTGACCCCAACCAAGGCTGCAACCTGGATGCCATTAAGGTCTTCTGCAACATGGGAAA 

10 CCGGTGAGACCTGTGTATACCCCACTCAGCCCAGCGTGGCCCAAGAAGAACTGGTATATCAGCAAGAA 
CCCCAAGGAAAAAGAGGCACGTCTGGGACCGGCGNAGACATGACCCGGCGGATTCANTTTCGAATAT 
GGCGGGCAGGGGGTCCGATCCTTGGCGAATGTGGCCATTCAACNTGANCTTTTCTTGCGCCTTGAATG 
TTCAACCGAAGGCCTCCCCAAAAAATTTCACCCTACCACTTGNAAGNAACAAAGNNNGG 
GGACCAACAANACTNGGCAANCTTTAAAN^ 

15 AAAAACCGGGCCGAGGGCAANAAGCCCGNTTTTAACCTTAAGGGTTAACCTAAN^ 
AATCNNT 



TTTAAGNCCTATAGTGNNGTCGTATTACAGNGGCGGCCCGCTCTAGAACTAGNGGGATCCCCCGGCTT 
20 GCAGNAATTNGGNACGAGGC1T1T1T1CCGCCT 

GCNTAGGGGTTCCNGATGACNTGGCAAACCCCCCTTGTTTNTGGGGCCNTGATNAC^ 
„ NTNGNCAAAANCCTTGNNTTNAGNNANNTC 

O NGNGTNNTTCCCCN ACN GGQsTTATAGGNNNNGTGCCATC ANNTTKNCCCTATATTNC^ CT 

•5 NNGCTCTNNAAAANAANATGTNCNNGGGGTCTANATTTTTNTO 
03 25 CTTTTGNCTTTTTACACCAGNGNCAANNGNANGAAC 
SJ NTCNTNTNNTNCTTGTGCCNA^ 

AAAAAANGNGGGGGNCTNTTCTNTTTNNANNGTNTTN 
ATTACTNGANANGGANNTNCTNNNANTCAGCTQ^TNCAANNCTO 
NANATNCCCTAGGGNCNTANCCANGNGTATGNGATNCANN^ 
GGANNCTNAGAAANNANAANCTNTCGTGNCCCTNGCTCGCGO 
CCCTTCCCNCNTNTTTNTCNA 
ACCTNTTNTTTTNTNTTTTATC^ 

CNN CCCTCCCTTNCNCNNTNTG ACTANCCC AGTCNTG A AN ACTNGCCGC ANNCNN CTTT>n^TTNNNAG 
ATTACCNNTNGNNGCNNNTGCCTCNCT 

TANNACANCATNGAGTACGNCATTTTNAATCTCTTCGGATNNCNANT^ 
NNTCTNGGGCNNACTCNGCCC 

TGCNNGNGNNNNNGCCANNTCNCTCOT^ 
40 GANTACACTNCNAAANCGGNGGGGTACCCCCNGANTTGCNCTNATNTTTCTNCTTT^ 
CNCNTNTCNTACGCNTCCTNCNGTGGNTNCTCNGG^^ 
CNNCCTTNNNCNNACCTCTTTNCCTTGNCGNTNCAT^ 
NNCTCCNGNNNGTNNGCNAGCGNNCCGTNNCNTNW 
GCCNTTGTNTTCTTTNATNNTCCTGCNCCC^ 
45 NCNCCNTNTTNTTTTANTNTTTC 

NAGNCATNCNATNNNTCTNTCTNCNATNTTCTNNCNTTACTCTAGCNCN^ 
GCNCCCCTNCCCGTCMsfGTNNTTCTTTTTNTTNNGN^ 
TCTNGCCATNNGNNNANNCNTTTTC^TNGNNNNT^ 
NGCGGTCNNANANNNGCCNGCNNTCTGTNGCATTTACCCTTTGNTN^ 
50 NTGNGNNTNCNNN1WCNGGNNNNGNN 

TTTTCNNGTNNCGNCCNTCTTCTATCGNNNGNCGTNNATATGN 
CNNGNCTCNCNTCNNNCTGGTTTTNTCTTNCCCTCCNCCNCTCCCT^ 
CCWGTTACCNCGCTTCGNNCTGCANGCAACTCATNNTCNGCNTTATNCTGCTO 
NATOSfGNGNTCTCCCNGGNTTTTNCAasrCTTTNNT^ 
55 TNGCATCNTTTGNTNNCTANTNATGGCCANTO^ 

TCACATATTTCTNCTTTTCTGTTTNTCTTCGCGCTNGCNNTTAGA 
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T>WTTATCNCGTCNTTCTNNN^ 
CGNNCNCNCCC 



5 TTNAGCCTATNTGGAGCTNCANCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGCCTGNAGG 
AATTCGGCACGAGGCTCCCCCCTCCCCCCGAGCGCCGCTCTGGCCCGCACTGCGCTCGCCCTGAGCTCC 
GGCCTCNTGTTAANCCAGCNCCGTTGNCNCOT 
NNTTACCCTTNACAAAANGTNNTCCNNCT^ 

AAGGGGNAGGGAAAAANGGNNATTAGNNCAAAGGNNACNNTNANNANNTO 
10 NCNTCNGTTNAAGGCCCNAAGGCCAANNGGCNCCAAAGNCACANNATTCTGTGGTGTO 

AGACCCATCNNTTGCNGGAAACCAGNTNCACAAAANACNTCNACAANATGCATTCAGANNTCANGTG 

ATNTCTCTCAGGGGNACTNTTGGAANACAGACCCANAG 

AANANANAAANCNCATACTTTNTTATTTNAAAAACTAATATNNTO 

NNCANGGGGGTGGGNGGTNCTNTGGACNCNACCGAGGAANGGNGTGCCCCNTATATATNATTTTT^ 
15 GANGGNGGTTTAGAAGGTGGAAATNTGTCN 

ANAGGGNGGGGNCTGCTNTTTTTTCCCCCACCANCACGANTTNTTAAAAAAGGGN 
CNGCCTCTTTTTTTTTTTTTTACA^ 

NTTTNTGGTTGGTTAAAAAAAAAAAAACCCCTNTTTTACC 

20 

TTNAGCCTATNTGGAGCTNCANCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGCCTGNAGG 
„ AATTCGGCACGAGGCTCCCCCCTCCCCCCGAGCGCCGCTCTGGCCCGCACTGCGCTCGCCCTGAGCTCC 

GGCCTCNTGTTAANCCAGCNCCGTTGNCNCNTCCTTC 

NNTTACCCTTNACAAAANGT>WTCCNNCTTTN^ 
OS 25 AAGGGGNAGGGAAAAANGGNNATTAGNNCAAAGGNNACNNTNANNANNTNC 
M NCNTCNGTTNAAGGCCCNAAGGCCAANNGGCNCCAAAGNCACANNATTCTGTGGTGTNATA 
nl AGACCCATCNNTTGCNGGAAACCAGNTNCACAAAAN^ 

U ATNTCTCTCAGGGGNACTNTTGGAANACAGACCCANAGAGNGTAACCCTTTNTGNNACGGGNNGT^ 
> AANANANAAANCNCATACTTTNTTATTTNAAAAACTAATATNNTN 
i '1 30 NNCANGGGGGTGGGNGGTNCTNTGGACNCNA 

*~ GANGGNGGTTTAGAAGGTGGAAATNTGTC^AANTGNGNGGTTCTTTTGATO 

L ANAGGGNGGGGNCTGCTNTTTTTTCCCCCACCANCACGANTTNTTAAAAAAGG^^ 

C^GCCTCTTTTTTTTTTTTT^ 
"tl NTTTNTGGTTGGTTAAAAAAAAAAAAACCCCTNT^ 

9 35 

£3 CAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
h* CGGCACGAGGGCGAGACGAGCGAGGCAGGAACGTGGACGTCGGGTCTNTCGTTTGCACCGCGAAGAC 

ACCTCTNCTGCAAAGATGGTCAACGTNCCTAAANCCCGCAGGANTTTNTGTAANAAGNGTGGAANGCT 
40 TCANCCTCNCAAAGTGNCCCAGTTTANGANGGGCAAANATTCCNTGTTTNCCCAGGNAAAGAGGCGCT 

TTGATCGGAAGCAAAGTGGNTNCGGGGGCCAANCCAAGCCATTTTTCCGGAANAAGGCTAAANCCCC 

CAANAAAATCGGGCTGNAACTTGAATGCGTTGGNCCCAACTTGCAAATCCAAAAGGATGCTGGCCNTT 

AAAAGGGGCAAGCTTTTTGAACTTGGAGGAAATAAAAAN^ 

CTTNGGGATTCTTTTGGNCTTAAGGTTTGA 
45 ANAATAAATNCCGNGATNTTCCTTCTTAAAAAAAAAAAAAAAAAAAAAACTTNGGGGGGGGGCCCGG 

GCCCCCAA'JT'rCCCCTTTAGGGGGGNNNNTO 

NNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNN^ 
50 WJNNNNNNNNNNNN^ 

NNNNNNNNNK^ 



GGGGTTNAAAAAGCTGGACTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
55 GCGCGCCCTGAGCTGCAGACCGACCTAGAGCCCCCGCCCCTGCCCGACTGCTCACCCGCCGCCGCCAT 
GCCCTTCTCCAATAGCCACAACACGCTGAAGCTGCGCTTCCCGGCCGAAGATGAGTTCCCCGACCTCA 
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GCGGCCACAACAACCACATGGCCAAGGTGCTGACCCCCGAGCTGTACGCCGAGCTGCGCGCTAAGAG 
CACTCCGAGCGGCTTCACGGTGGACGACGTCATCCAGACCGGCGTGGACAACCCAGGCCACCCCTATA 
TCATGACCGTGGGCTGTGTGGCCGGCGATGAGGAGTCGTACGACGTGTTCAAAGAGCTCTTTGACCCC 
ATCATCGAGGACCGGCACGGAGGCTATAAGCCCACCGACGAGCACAAGACCGACCTCAACCCCGACA 
5 ACCTGCAGGGCGGCGACGACCTGGATCCCAACTACGTGCTGAGCTCGCGGGTGCGCACGGGCCGNAA 
CATCCGCGGGNTTTTTGCCTCCCCCCGCATTGAAGCCGNGGGGAAGCGCCGGGCCATCGANAAGCTCG 
CCGTCNAAGCCCTGTCGAGCCTTGGACGGNGAACCTGGGNGGGGANGTACTATGGCGCTTCAAAAGC 
CTTGACGGAGGGNGGAGCAACAAGCAAGNTTATCGACNACCACTTTCNTTTT^ 
CGGCCCCTTGGTGGTTGGNTTTTGGGCATTGGGCC^^ 
10 TTNGGNATTNAACGAAAAAATAAAAACCCT^ 

TTTTGGGGGGGTTATTTTTCCATTGCNAAAANGGGGGGGCNAAAAT^ 
CNCCTTTTTGGGAAAGGGGCCTTAACCCNAAAATGGNAAAACCCNTTTTN 



15 AAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGANTN 
CMvfCCCTNGGNGACAAACCCGATNTGGCTGANATTGAGANGNNCGATAAGTCNAAATTGAAGAANA 
GGANACGCAAGAGAAAAATCCACTGCCTTCGAAAGAAACGATTGANCAGGAGAAGCAAGCAGGCGA 
GTCGTAATGAAGCGTGCGCCGCCAGTATGCACTGTACATTCCACAAGCATTGCCTTCTTATTTTACTTC 
TTTTAGCTGNCNAACTTTGTAAGATGCAAAGAGGTTGGATCGAGTTTAAATGA 
20 CACATCAAAGANTGGAGAACTACTGACANCGTAGGCCGCGCNTGCCTCTCCCATCTGCTTGTGTGGCT 
GGCAGGGAAGGAAAAGAACTTGCATGTTGGTGAAGGAGGANNCTGGNTGNTACNACAGNGAAATCTA 
CAGTAAAAAGCTGGTCCAAGGTGTTCTGCGGNCTGTAAAATGCAGTTTAATCAGAGTGCCA11411U"!"!' 

G TGTTGTTCAAATGATTTTANTTNTTC 

TGAAAAAAAAAAAAAAAAAAAAATTTGGGGGGGGGGCNGGGNCCCNATTCCCCCT^ 

CO 25 NNNNNNNNANNNNNNANNNNNNNW 

SI NNNNNNNNNNNN^ 

01 NNNNNNNNNNNNNNNW 

y, NNNNNNNNNNNNNNNNN^ 

V NNNNNNNNNNN^ 

y 30 

L TTNNACAAAACTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
"!!: ATTCGGCACGAGGCCGAGGTCGCACGCGCGAGGCTGCTCTGCCGCCGCTGAGATGCGTTACGTTGCCT 
J . CCTACTTGTTGGCCGCCCTCGGGGGCAACTCCTCCCCCAGCGCCAAGGACATCAAAAAGATCCTGGAC 
Q 35 AGCGTGGGCATCGAGGCAGACGACGATCGGCTCAACAAGGTCATCAGTGAGCTCCACGGAAAGAACA 
01 TCGAGGACGTCATTGCTCAGGGTATCGGCAAGCTGGCCAGTGTGCCGGCTGGTGGGGCTGTGGCCGTC 
£3 TCCGCTGCCCCAGGATCGGCAGCACCCGCTGCGGGTTCTGCTCCAGCCGCAGCAGAGGAGAAGAAGG 
M. AGGAGAAGAAGGAAGAGTCGGAGGAGTCAGATGATGACATGGGCTTCGGCTTGTTTGACTAGAGTCC 

CGCTCCCCTGCAAATAAAACCCTTTTTATGTAAAMAAAAAAAAAAAAAAAAANTNG 
40 CGGNNCCCAATTCNCCCTATGGGGNGTCGNTTNNCANNNNNN^ 

NNNNNNNNNNNNNNN^ 

NNNNNNNNNNTNTSn^ 

NNNNNNNNNNNNNNN^ 

NNNNNNNNNNN^^ 
45 NNNNNNNNNNNNNNNNN^ 

NNNNNNNNN 



>WGGNTNANNAATCNTNCATNCANNNNNNTTTO 
50 CCCCCCNCCCCCCCCNCAANGGGGGGTNACNCGTATGTTCCCCCNCTTTNAGCCNCATTACGAACN^ 

CTCTCNCCNTCTCCATTNCTCACNAATACCTTGTTTTSTNN 

TNTTTCATNTTCATTCATCATATCANTNNNTTCNCCNATGAANTGT 

CTTTTTNAACTNNNNATANCTNNNTANGNTO 

NANGTCTA>WCACNNTONGGGAT^^ 
55 NANCTTANTANANCTAGTNTTACTTNCTAATCTCNNCTNNAATCNNACTTG 

TANNNCNGNNNNNANTGTNAGANANGTC^ 
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ACNlWG>nSfNGAATNNANTTTGNNTNNAANA 

TANGNNAGGGNCAANNACTTACNTANCTTCCCCGTTTNANANGAAANNNTTO 
TNNANNCNATNNGNGANTCANNNNNNTAANTNAN^ 

ATTATNCT>nsmANGCNNA>rrGANCCGNNAACNGACGANTTGACNGGGNGGA 
5 NNNNGGNTANATATGCANTNGCNACNNAAGCTNCGNGANNNCCAN^ 

NNTCANGNTNGGNNNCACTCNAANTANNACGTGTGCGNNCNTGNCTGCAAGGACNTCNTAGNA^^ 
NGNNNGNGTGACNAACAC>WTNATGTGANCANAGCTNTACNNTNAGTTTCN 
NCTGCGANATNGAGTNCGNCNNGTCN^ 
CTCATNNNNAGTANTTNNCCTCANNCNCNW 
10 CNTGANTGANCNCTATGNNGNCNANNCAG^ 

TTNANNACNTAAGNTATATNTCACNTANNNNATCGNCAATGTGC 
AGTCNTANNTNTACACATANNNTANNNNNTTGGCAW 

CNTNCNTGTNTATGACGTTACCCNTGNGATCTGTAGTGNTTNNGCATCGNGTNATGTTO 
NNTATNNCTNCNATNTTCNCACTNTNNTACTTTNGTGACG 
1 5 NGNACTNANCCNNCCGATNTNThW 

ATNNNTGNANACATGNCTATNAOS^ 

TTTANCNCNNNNAGGNNNNCl^ 
20 CTGGAAAGGANTCCANGNGGTCATACCCANGGTTGGNAGATGAANGGTTATTCAGGNTGCCCGNNNC 
TTCTGTC^ACGAGCCNANTCCTTGGNCAACAAAATC^ 
_ NNNTCAACAAATGGCCATCCCCGNAAAGNGAAAAGGGCNANAACTCTTTTCTGCTTAANT^ 

0 AGNNAANCCCACATNGCTCNTNNCCCCNANGGGGNAANCTC 

*0 NGGGGNACCTNATTCNAANATGTNTCTACCGGNNNAAAAATTTTT^^ 

03 25 NNCCCNTNTTNCAAAAAAAANGCTTAGATTATAATCNTTCTNTGGCNCNNCTGN1W 

%J NANNCTCTNGNTTGTTAAGAANTNNNANAACNCNNTNTO 

01 GGNGGTCNCTCNNCNNNT^^S^NNNTGGCGGNGGGANATATANAC^ 
U TNNGAAATNNGNNCNCTTNCCNTCTO 

lg TNNNNTTNNN ANNNN ACCCN CNN C ACTCTNTNNNNTTTTNNTNTAN AGNNTG 

|!1 30 TCNNATATNTNTTNGNACATNTAAATC 

TTTCNCNANANGNNANCTNTNTTTNATNTTTTNT^ 

L CC^CATNACAGCCTNCTCNANATCNCGNTNACATANANTGANACTTGTANTNCNCATGAANTGNANNT 

y CM^CANTANATTCATATNNTTAANTTC^ 

2 NTCNNNCTNTANNTNATCTACANCG 
U 35 CNANG ANTAGTTNCCN CNACNNTCCC 



GGTCNNANNNAGGGNNNTANNCAGNCCNTCANNNNNN^ 
TACGGTATTTAACAAACGTNATTACCANNTACANNNNNNNC 
40 TNTNCCACCCCCACTCCCNCCTACNT 

NTTNGGCGGNGNTCCTCCNTTCTCNCTCCTC 

NTNTCTTNTNCTNCTCNTNNTNTTCCGNNNCCCCCCNCCCGCTCNC 
NTTNCTCCTNNCTNTCCACCNNTCTTCCCCCTCGNCATTCTNCTCCTNCTTCCT 
CCCCCNNNCNCCTTTACTNNACTATTTCNNTNATTCCACATCNN^ 
45 CNNATTCCCCGNNTNCTGCCCGCCNNCCNNTCC^ 
NCCCCCTCTTTNNCCCNTCATCTC^ 

CCGTTCTNCNCCNCCANNCCTNCC>nWTNTCATCTNCCCCGTCNNNTNT^ 

NCNACCCNTCCCCTCGNTGCCCNCNCCNACCTNCGNTCTCNCCNTTACCACTNNCTCCNCCNCN^ 

CTANTCTCTTCNTTNTCNACN 
50 GCCNTCCATACTTCNCCNCNNCNGCANCNGCCACTTCCATCTNCTNCNNTCNTCCNNTTTCCGCGANTC 

TACANCTTCACTCNACACTCCCCNCNTTCNNCNNCNNTCTCGCTCCACCNCACGCCNTGANTNTGNAC 

NNCNCTACCTCCNCGCTNCACCCNTCNCNCCAGCNCNCTCNTCNCTCNTCNCTTCATCTCNCCNCCTAC 

NCCCCNTNCNATNTNCTCCCNCTCGN 

ACCNCCTC^CTCNCNTATCNNTC^ 
55 TCNCCTCCCGNCNTNCTNANCCTTCGTCNCNNGCTCANCCNCTTACTNNCTNTNNT^ 

TNACCGNNNCNGCATCTNNTCTTCTNNCATNTACTTCTATNNCCNCCACCGNTATT 
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NCNOSFTACTCTCAQ^ 

CCTCNGNCCTCTTCTTACCCGCCNTCTACANTCGACTCTTCGCCCCATCTGTCTCNCTCTACCCTCTACT 
CCTACNNTCNTNNCANTGT^^ 

TCTCTANNCCTCTANAGTCCrClTCTCNTNGCNTCCNACNTC 
5 NNNCGNNNNTANCAACCCCCCGNNNTNATTCGCG 



TTTGAGCCACCATNGGGAGNNGCNTTACAGTGNNGGCCGCTCTAGANCTAGNGGATCCCTCGGGCTGC 

AGGAAATTNCAGCACGAGGNCAATTNTGNTTCArc 
10 CGGCCAGGGTTCTCGNTCTTGCCGNCTCTGCTCCAACCGGCACGGTCTGATCCGGAAATACGGCCTCA 

ATATGTGCCGCCAGTGTTNTCCGCCAGTATGCAAAGGACATCNGNCTTCNTTAAGGTACGCTGGCGNA 

CGCCATGGNCTCCTGTTNCAGGANAGGGNCNACAANCCGGNAGNTCGGCGTCCGNGNTTGATTCAGN 

GCCGTTCATCTCTTTCAGCTAAGCNGGGCNTCTTNCTTTGTAAGNCGGA 

CGNCAGNCATCTTAATAGGANTTGAGGGGGANNGTGAAG 
15 CCTNTTTACCCATOTCTGNNAG 

ANTCCNTT>WACATGAAAACNTTAAA 

NTGCCCTCTGAACCGGCTTGCCCTTGAAC^TAACCTGAANNAATGGTCAATGTNCCTCGANCCNT 
NGGGTCTNGAGGGCCCCAGTAANACCCTTCTTAGGAANNCC^ 
CTTTATNGACNTCTNNGTCNNANTCGAGTTCACAAGNNTAAANACNTO 
20 AACTANNNTGGNTTCNCTTNCAAAACTTANTANNGTCANNGNN^ 
CTTCNNNGTNNTNNTN^ 

CAGAANNAANANATATNGANGCCNCNATCAACTATGCTANTTNNNTNCT^ 
y GTNNGAGAC^ACTACCTNTATTNTTTNTCG 

m 2 5 

M TTTGAGCCACCATNGGGAG>WGasrTTACAGTGNNGGCCGCTCTAGANCTAGNGGATCCCTCGGGCTGC 

yl AGGAAATTNCAGCACGAGGNCAATTNTGNTTCACCANCA^^ 

M> CGGCCAGGGTTCTCGNTCTTGCCGNCTCTGCTCCAACCGGCACGGTCTGATCCGGAAATACGGCCTCA 

3 !i ATATGTGCCGCCAGTGTTNTCCGCCAGTATGCAAAGGACATCNGNCTTCNTTAAGGTACGCTGGCGNA 

I fl 30 CGCCATGGNCTCCTGTTNCAGGANAGGGNCNACAANCCGGNAGNTCGGCGTCCGNGNTTGATTCAGN 

T GCCGTTCATCTCTTTCAGCTAAGCNGGGCNTCTTNCTTTGTAAGNCGGACAACAACAGCNGANAGG 

L~ CGNCAGNCATCTTAATAGGANTTGAGGGGGANNGTGAAGGCTNTGNAAAANGTAGATNTTCNTAATA 

™ CCTNTTTACCCATNTCTGNNAGNTGTAGGTAGCTATATGTAACNGTAGGATANACNTTN 

!!: ANTCCNTTNNACATGAAAACNTTAAATCNCCTAATCATATCCTTNGTO 

U 35 NTGCCCTCTGAACCGGCTTGCCCTTGAACNTAACCTGAANNAATGGTCAATGTNCCTCGANCCNTCNA 

S 1 NGGGTCTNGAGGGCCCCAGTAANACCCTTCTTAGGAANNCCNNAACGCCCNNNCCNTTCTAATNAT^ 

O CTTTATNGACNTCTNNGTCNNANTCGAGTTCACAAGNNTAAANACNTTNTC 

M< AACTANNNTGGNTTCNCTTN^ 

CTTCNNNGTNNTNNTNGNTTTTNNTN 

40 CAGAANNAANANATATNGANGCCNCNATCAACTATGCT^ 

GT^GAGACNACTACCTNTATTNTTTNTCG 



TTGANAANANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
45 AATTCGGCACGAGGGCTNTACCANCGAGGCAGGAACGTGGACGTCCGNGGGGTACTCGTTTGCACCG 

ACGAAGACACCTCTACTGCAANGATGGTNAACGTNCCTAAAACCCGCAGGANTTTCTGTAAGAAGTGT 

GNAAAGCATCNACCTCACAAAGTGACCCACTATAANAAGGGCAAATATTNCCTGNNTGCCCANGGAA 

AGAGNGCNCTATNATC>WAANCNAAGTGGCT^ 

NTNATANACCNCCACCAATNANCGNGCTTAGACTTGAOT 
50 CNGGATNCTTNTCCCATCACTAGNNTCCCNGCATNTTTGNAACTTO 

NNCNGGCChWATNTGATCACAGNTTNTC 

AANAAAGAAAATTNCTTGAAATTTNANNTCATACATCTGCNCT^ 
CCATANTTTTTTTGTNTCGCANNNNNNN^ 
CNNGTTCTTNNNNTTNNTAT^ 
55 NCCCNTNNNTTNTCTNNTTKNANTCCT^ 
NTATATTGNTCCTANCNATCCTNTNTTT^ 
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TTANNNCNTGNTCACCTTNTNATGNNNTCNTCNTNNC 

NANCNTAACM<[NATCNTTATO 

NCTCCTTNTCATCTNCTNTN^ 

5 

GNGGTTNAANAAANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGC 
AGGAATTCGATATCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACCCAATTCGCCCTA 
TAGTGAGTCGTATTACAANCCTGAANAGNCTTNAACCTNCTANNTGNCGCTGAANAAAGNCANGAC 
TCAANNNNGATCANGAGACAACCAATTATACTACCGT^ 

10 NTGAGTCTTCATAACAAATACCAATCATAATTC 

GTGCTCCCGATATAGCATTTCCCCGAATAAATAATATAAGCTTCTGACTCCTCCCTCCCTCATTCCTACT 
ACTCCTCGCATCCTCTATAGTTGAAGCTGGGGCAGGAACAGGCTGAACCGTGTACCCTCCCTTAGCAG 
GCAACCTAGCCCATGCAGGAGCTTCAGTAGATCTAACCATTTTCTCTTTACACTTAGCAGGAGT^ 
CAATTTTAGGAGCCATCAACTTCATTACAACAATTATCAACATAAAGCCCCCCGCAATGT^ 

15 CAAACCCCTCTGTTCGTATGATCCGTAATAATTACCGGCCGTACTACTACTACTCTCGCTTCCTGTATTA 
NCAAGCCGGCATCACAATGCTATTAACAGACCGGAACCTAAATACAACCTTNTTNGACCCCGGCAGGA 
NGANGANACCCTATTCTATATCAACACTTAATTTTGGATTCTTTGGGACCCCCCCGAAATCTT 
TNAATCTTAACCTGGGGTTTGGGAAANAATCTTCTTATTATC 
AAAAAGAACCCNTTCNGGATATATTGGGGAANAGGTTTGGGGCTTTTAAANGGG 

20 TTTAAGGGTTTCAATNN 



TTGAAAANCATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
^ GANTNCANCCNTNGGNTTTNThW 
^ 25 AAGANNNCGGNTACNCAANATATNAATCCACT 
SI AGCANTGCNATTCOTAATGAANCCGTGCG<^CGNCCG 
01 GCCNTTNTTATTTTTAACTNCTTTTNACNCTGTCT 

H NTGAGCTTNAAATTGACNTGTGCTACNCCCTTTCCACATCANAANGANNTGGAGAACTACTGNCAACG 
Jr TAGGCCGCGCCTGCCTCTCCCATCTGNNTAGTGTGGCTGNCACGGGAAAGGAAANNAANTTGCATTGT 
[h 30 NTGGTGANAGGAGSTGANTNCTGTTTGNTTACCACNGTGAAANCTACAGNTAANAAAGCTGGNCCAAN 
J" GGNCGNTNCTNCTNTNCCTGGAAAAAATGCACTTTTNAATCAAAA 

TNCNAANNATTTTTAATTNATTGGNAAANGCCNCAAATO 

TNAAAANCC^TGNNNCCCANNGNNAAAANAAAAACATNN^ 
T CCACCTTNTNTNNGNCTCNTTNNNANAAATATAACCAGCCC 
!f 35 NTNTOSfNCCANTTTCCTTNNNNCANTNNTCCN 
5 NCNTTNNTTTANNCTTGCANNCNTCGCCNTNANA^ 
O ANCTNNCNTNTTCTTANGCANTNA 

Lh TNTTACTNTCTCANCCTNCNTTATCTTACACACTCGNNTCTCNATTN^ 
40 

NACAAAACTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
CGGCACGAGGGCTGACAATGACATCGGAGCTGTCTCAACGACAGGGCACGGTGAGAGCATCCTGAAG 
GTGAATCTGGCCAGACTCGCGCTCTTCCACGTTGAACAGGGAAAATCACTAGAAGAAGCTGCCAACGC 
ATCACTGGGTCATATGAAGTCAAAGGTCAAGGGCGTAGGTGGTATCATCATGGTCAACAAAGCAGGA 

45 GAGTGGGCGGTGAAGTGGACCTCCACATCCATGCCCTGGGCAGCGGCAAAGGATGGCAAGCTGCACT 
CGGGAATTGACTTCGGCGACACGAGCATCATTGACCTGTCCTAAACCCCCAGAAGCTGTATTCTAGAA 
ACTAGCTTGGAGGTGACGCACGGTCTCCTGGCGTGNAGACTTANCTTCATCAATTAGATCTAGAACTA 
GAAAAATTCTGCAGCCTGTCACTCGTTTTGTTGCCTNGATCAGTGTCTGGTTGGGGGCGGGTTC 
TGTGTGAGANACGCCCATGTTAAGATAAAAATAAGACCAGTGAAGATGACCAACTTCACGGAGCCTN 

50 CCTTATGAAATAAGTCCCCATTGTCTTGAGATTAGAAAGAAGAAACCNGCAAGATCTTAACAGTAAAG 
AAAGGGCCTCGATGCAGGGAACGGGTTTGGAAGTTGGGGGACCTACAGCANTAACAGAAGCTGTANG 
TTCAAGGGTGTGGGGGGTTCGGANGAAAAGGCTNTGGGGCCAGGACCCATGCAGGGCCAACAGGCNG 
GAAGGANCC>nWGGGACCCCGGGNAAGGGACCCGGGNNCCAAANTTATGGNACCCTGGATTGTTGCA 
AACTTANTTTAAAAGNCGGAA 

55 
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NGCNNCGGCGNCGCTGCGNTCNTNNNNNNNN^ 
CCCTCNNTCCTCCNTCACCCNCCCTNCCCN^ 

CCCCATAGGAGCCGCATNACANGGCCCCCGCTCCNGCATCTAGTTGGNTNCCCCCGNCCTGCCANGCA 
NTCTNCATAANTATGCATTTTTTTCTCTTCTCCTCCGGNGGNCNCNCN^ 
5 NGATNAACCNNNNNTNNNN 

TNACNTNTNCANGANNNCTNGANNNT^ 

ANGAATTTNAATNNNCNGCCAATCANNTNNNTNAN^ 

NTCNNNNACTACNTATTCCCTTO 

NNNCCCANATNCNTTATACGNGTNC^AAAATNNNNCGGGNCGATO 
10 TACCTCNGCTNNNANTTNTNTATANNNANTTNGNANNTNT^ 

NNGNNGG AN AGGNGNCNNNATANNW CCNGCN CNNNG AANTC AGCC ATTCTNA 

ATTCNNCGNNCGTTTANTAGNNTCGANTT^ 

NGTCANTNNNTATCGTTATTNATCGCGACNCCGA 

ACNACANTAAATTTANCNCNAChWTCNGATANNTTTAN^ 
15 CGTTACTTTACCTCTNCnSTGTCGGAGCGNCANGCCT 

NTGACNCNAACNNCNTGANATNNTTTATO 

NCACGCNGAAANNNCNTNCNCTCTNTCCTN^ 

TGTNCATNTTNTCNGTNANNCTNTCNNNTCAACTTNTNCA 

NAACAATACGNACNNCCNCNTGGANTCNNOSfA^^ 
20 GNCGNT^CTTCATACNCNACNCACNTATNATANCGTATCANNCTNCANGCCAGANNC^ 

NGTNTNNGATCACACCTGCNNTTNGNCATANCGCATNTACNTGTNCATCCNACCNCCATATO 

ATTATTCGCNNTGTGGATNCACACGAANANANCTCGNNA 
D ATCTATNATGNCNGNACANNTACGTCGATATACGNNTGCTCNNTTATCTTGTNTTCGACATNATC 
%0 NAATGCTAGTGGNCACTNNTTNANNTGTGNTCTTTNATACTACGGAGCAN^ 
03 25 AGTANTGATATCACTAGNTCCC 
\* 

m 

U TTTTGAAGGNCCCNTANTNNGTGGANGTTCGGTCATTTAACAAGGTGTTO 
V NCNAGCNGNTANNNNTNNTANGAGCAT^^ 

[T| 30 CTCCGAGANCCTGCNANAATCATNAGCNNNACNNTANTNNTANACGGGGCNNTNACNTG 
" TGNNCANNNCAGNANAGNATNANAGGCGACNCNTNGANAGGACGTTTNATGNGACAANAGGANTT^ 
L AGAAGCTNCGAATGNGNATCGCAANNGNGGANNNATGACACTCNNANGACGACNATATGAGANNAN 
^ ANTNNNNNNNAGTNCNNGNNTNTANNTAN 

CH GAGTNNANNNGNAGNTGNCGTCTTGTNNNNTGNGGANNGGANTG^ 
O 35 CGGTTTCHNGTGNCTACGAGACNANNNCGANTNCATNNGN^ 
CP TTNCNTCNNAACGNNTAT>n^ATNCTCNTAAGACANTACANGAT^ 
Q ANTNNCGCAGCNAGGNGACTCGNGTNGTCGT^ 
fa ANNA^MS^^^S^TNCGAGTNNACGACACTAAaS^ 

CNTTTAATNGTCNGCANATNTNTNNTNAGCANNACNGNNACNAA^ 
40 NNNTAAGT>WTNNTGTNNGNNNNNCGTC^ 

NGTTNnNfGTNGGTANNNGNGNAGAAGANCTCA^ 

GATNNNTGNGNNTNNAANCGNGANNATACTGTNNNAANTNCGCANCT 

CGANTTNNANATNNTNCAANNNT^ 

NATNANTGANNACGGAANNTCNGTNTATNGGCG^ 
45 ACTACNNTGGANGAGNTNNGGAAGGNACTANCNCAATTC 

TNTNCGTAANTGTATNACGANACCTAAGGGGTCGNTGACGNGTACCNGTGNGTNNNCGACAGNANGT 

GNCNGACGNNNTANGGACGCNTCGANATAGTANNTNT^ 

TANGNACNGNNGGANNACNGTANGATNNNCNAACGNANCAACNTTNTGTA^ 

GANCGANNAAANNNNGACNCTNnsnsiAACNGAAGCAANATCNAAANTGA^ 
50 NATGCACNNACGGAATGCNAACGNTCNAACGGAAAGNTTNNNNNGNNAC 

GGNAGNGAANNGTANGTAGNGNACGNNNTCGAACGGATGCNAGTAATACGNANNTNTGNGACGTNA 

ATTACGCNACGN 

55 GNCCTANTAGTGGAGTNGTATTNCATCGTATTACACTCTANAACTAGTGGATCCCCCGGGCTGCAGGA 
ATTCGGTCACGAGGACCANTGACAAAGATAGGANTACANNGTGTATTAGGNNANCCNTCATTCTTGCA 
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# 




CTAAGCACCAGAAGACTNGANAAATCT^ 

AANGGAATATTAAATCGATAAAACCAGGACTCACOT^ 

TNGTTTCCTTCCATATAAAACTTGTNNGCCGCT 

TTCTGCNAGATCTANAGCTCTGCTCAGTGCCTCTACAAAACAGNGTACAATTNTTATACTGCNTNGAN 
5 AATCCCCCCGGTAANAANCATGTGCANCTN 

GCAACT>WCCTTTCTATTCCTAATTGCTACCTACAGGACCAGCAGGGAGAANTNTCCCCTO 
CANAGAATACTGTNATGCAATTTACTWNNNGGATGCNTNAGGCCTTGNTGA 
TGAAATCNATAAGCCCTCCCCAGGGGAAGNNAATTCT 
NCCCTAGTNNGTACANTCCACTTTTNCGGGCAATTTTTO 
10 CNTAGAACAANCTATTATATTCATTTTTCCCCNCATTTO 
NTAACCCTCTAAAAAATCTGNCACTTTTCCNGGGC^ 
ATNCAANATTCCNTTTNTCTACTNGTGTGGGW 
AAAAACNGNCTNCTCTCCCCAANNGT^ 
TTTCCCCCCNGACCCCNGCG 

15 

TTGAGNCCTNNTAGTGNNGTNGTATTACANGTGNNGGACNNTO 

CAGGAAATTNCGGCACGAGGGCNANNTGGGTCACCAGCAGCTCTACTGGANCCNTGCTNTAAAAT^ 
GGCCAGGGTTCTTNCTCTTGCCGGNTCTGCTCCAACCGNCACGGTCTGATCCTNAAATACNGNCTCAAT 
20 ATGTGCCNCCAGTGNTTTTCCANCTGCATAA 

ANGGTCTCCTGTTTCAGGGAGGNGCGACAAGCCGGTANGNTNGNCGTCGGCNNTTGATCATTTG^ 
GTCTTCTCTNTCCCTAGCAGGGCTNTNCCTTTGTNTCGGGACAACACANTTNANAGGCACCGN 
3 NTTTNAANANGANTGAGGAGNGANGNGAN^ 

S CCATTNTNTGCNAGTTTNTAGGTGCTATATNTCTATGNGANNAANAAAAC^ 
S25 CTAATAATGANNCCNTTNANTN^ 
CTTTGAANCGTTTTTCCCTNNTTA 
NCTCNTGNANTNNACCCNTTTTT^ 

ACTTTCGGCCCTAAGGTCCNTTAAANGNTNANNCTTTTNCCCNCG 
GNNTCNATTGAANANAANNNCCTTTTGTNAAACCNNTNTTC^ 
=P 30 AAANTTNNANNNGCNNTTNTTTTTNNC 

W AAACTAAAAANCCCTGCCCCNCCTCTCTTNTNTTTATTNNCCAAGTNN 
a NAATATTAAAACNCTTGTTNTNTNCG 

s 

f^35 TTGAGNCCTNNTAGTGNNGTNGTATTACANGTGNNGG 

^ CAGGAAATTNCGGCACGAGGGCNANNTGGGTCACCAGCAGCTC^ 

tl GGCCAGGGTTCTTNCTCTTGCCGGNTCTGCTCCAACCGNCACGGTCTGATCCTNAAATACNGNCTCAAT 
U ATGTGCCNCCAGTGNTTTTCCANCT 

ANGGTCTCCTGTTTCAGGGAGGNGCGACAAGCCGGTANGNTNGNCGTCGGCNNTTGATCATTTGCNCG 
40 GTCTTCTCTNTCCCTAGCAGGGCTNTNC^ 

NTTTNAANANGANTGAGGAGNGANGNGANNGCCNNNC^^ 

CCATTNTNTGCNAGTTTNTAGGTGCTATATNTCTATGNGANNAANAAAACNTT^ 

CTAATAATGANNCCNTTNANTNCCCTC^ 

CTTTGAANCGTTTTTCCCTNNTTATTCACCCGANCTANGGATCATGTN 
45 NCTCNTGNANTNNACCCNTTT^ 

ACTTfCGGCCCTAAGGTCCNTTAAANGNTNANNCTT^^ 

GNNTCNATTGAANANAANNNCCTTTTGTNAAACC^TNTTCC 

AAANTTNNANNNGCNNTTNTTTTTN^ 

AAACTAAAAANCCCTGCCCCNCCTCTCTTNTNTTTATTNNCCAAG 
50 NAATATTAAAACNCTTGTTNTNTNCG 

NAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTTCC 
TGTTAACTCTTAATAAACTTACACATGCAAGCATCTACACCCCAGTGAGAATGCCCTCTAGGTTATTAA 
55 AACTAAGAGGAGCTGGCATCAAGCACACACCCTGTAGCTCACGACGCCTTGCTTAACCACACCCCCAC 
GGGAAACAGCAGTGACAAAAATTAAGCCATAAACGAAGGTTGGACTAAGTTATATTAATTNGGGTGG 
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GTAAATCTTCGTGCCCGNCCCCCGGGGGCCNTCCAATAANCCCANNTNACANGNNNTCCGGGTTAAAC 
GNGGTAAAGNNCCNTACCNAATANGGGTNAATT 
AAATNAATGNCGAAAGGGNCCCTNCCATlSnSfNCGNCNCNCTNTNN^ 
NNCCCCANTTTGNTTANNCCTTAACCCCGNTTATTNCCTTAACCAAATT 
5 CCACNGNTTNAAACTNAAAGGACNTGGNGGNGNNTTATTTTCNTNTA 
GATAAANCCCGNTAAACCTTANCCAATTNTTGGTC 

TTAAAAAAAAAAAAAAAAACTTNGGGGGGGGGCCCGGGNCCCAATTTC^ 
TTNANNNNN>TNN>^ 
NNNNNNNNNNNNNNNNNW 
10 NNNISTNNNNK^ 
NNNNNNNNC 



ANCAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
15 CGNNANCAAGCTNNNCCCTACCISrNCNAC 

AGTGGNTATTACAATCAGGTACAACTGCAAGANANNACNTTGGNNNNNANCCAAGCTGGNTC^ 
CAAGCAANCTGNNTCTATGATANNGGNTCTTAACATGATGACCCTNTTNTAGAGCANCCAGATCACAA 
TGAAAACATCNCTNCTGTANNGNTCTGGCCCATGATGNTATNTCCTCANTATCNNTCTGACTCCCAGC 
AATNAATATACAGCGTNGCANAAAAAACAAATNCCACTTGTGGGGGGGCCTGGNGACCGAAGTAANC 
20 CTTAGATGNTGTNAAGAAACAGCCTTGCATACGN^ 

TGAAAATGNTCAAATNCGACATGCTCGAGNGAACATACN^ 
GNACTGGGAATGGGTGAACTTAACTTCANATAAC^ 

Q ATAANAAANGGANTTNCNTTATGGCCACCAAAAAATTTTGAAATGCANCTN^ 

AACGGCGGGAAAGATCNCTGGTCATTTCCANGGCCNTTCCNTTCANTATNACANAANTT 

J^25 TNCCCCCCCCCAANTNTTCTTTGTTTAANCTCCGNNTTGAAC 
CTTGGGGAACTTAACAATCCCCNNAAGGAATOT 

«f TTTTTCCCCAAATTTNAAGGGCGGGGNTTO^ 

H 1 GGGGAAAAAAAAAAAAACCCN 



iU TTTTGAANCACCATTCTGGAAGCTCCACTCGCGAGTGGCGGCTCGNTCTAGCAACTAGNGGANCCACT 

a CGGNCTGAANNAAATTCNAAN^ 

£3 NCAATAGGGGGGANCNTNTTNNNAAAC^ 

Jfi CT>mTTCCNNNCCTTCCANANNNANNTCCTCNNCANNACTAAAN^ 
s-g 35 NTNNNNATAATNCCNNNTTTCCNTTTNTCTCAC 

CNNCNACANANCNATNTNNNNC^ 
Li NNNNNNC^CNTNCNANANNTAACNACNNATNCAANTCNCCC 
; J CCCTAAANNTACNATNNATNCNN^ 
^ GNNNNNCGCTNCTANNTNNTNAAAANCTNNTNNANA 
40 GNCNTNAATNNTNCATTACNACCA^ 

CATACANANTCNNCANTGAACCNTTAATTN^ 

NNCCNCCTCNCNCTTNACTANACNGCCNNTCAANNCNCATCTNATCNANNANCCCCTAACTAN^ 
TCONNNTNCANCTCNACCCNAGNACCT^ 

ATCTACAACATATCAGATCNNCTTTCNNTNACCACCTACCATANCTANTCNATCATCTTCCANACA^ 
45 CTNNCCTCACCT>nSfNTCCNACCNNTCACCNNNCNCCACCAATC 

ATCTTCACTANNCAANCANNTCAANTTCTCTCTATTAACANCAATCCNNCTNCTTCC 
CANANNCACACNCANCNCNTTTNCANCTC^^ 

AACANTNACTCACACATACN(^ATACTNAAACNNNTNAGACNCACTTNTTNC^ 

CTACNCNNTNTNATATATCTNTGTNACNTANACNCAACNTCTACNANATACANTANACCGNTANTCAC 
50 ACNACNGNNACACNNACACACACTCGTN^ 
NCTACANTCGCC 



55 TTNNACAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
TTCCTGTTAACTCTTAATAAACTTACACATGCAAGCATCTACACCCCAGTGAGAATGCCCTCTAGGTTA 
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TTAAAACTAAGAGGAGCTGGCATCAAGCACACACCCTGTAGCTCACGACGCCTTGCTTAACCACACCC 
CCACGGGAAACAGCAGTGACAAAAATTAAGCCATAAACGA 

GTTGGTAAATCTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAGTACGGCGTAAA 
ACGTGTTAAAGCACCATACCAAATAGGGTTAAATTCTAACTAAGCTGTAAAAAGCCATGATTAAANTA 
5 AAAATAAATGACGANAGTGACCCTACAATAGCCGACGCACTATAGCTAAGACCCAAACTGGGATTAG 
ATACCCCACTATGCTTAGCCCTAAACACAGATAATTACATAAACAAAATTATTCGCCAGAGTACTACT 
AGCAACAGCTTAAAACTCAAAGGACTTGGCGGTGCT^ 

GATAAACCCCGATAAACCTCACCAATTCTTGCTAATACAGTCTATATACCGGCATCTTCAGCAAACCCT 
TAAAAAAAAAAAAAAAAAAACTTGGGGGGGGGGCCCGGGANCCCAATTCGCCCTTTAAGGGGGG 
10 NNNTAAAANNNNNNNNNNNW 
NNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNN^ 

15 GCCTATNNGGAGNNGNATNACAAGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAGA 
ACCTGAGCAAAGAGGAGCTGATAGCCGAGCTGCAGGACTGTGAAGGCCTTATTGTCCGCTCGGCCACC 
AAGGTGACCTCTGACATCATCAACGCGGCAGAGAAGCTGCAGGTGGTGGGCAGGGCTGGCACAGGCG 
TGGACAACGTGGATCTGGAGGCCGCAACCAGAAAGGGCATCCTGGTCATGAATACCCCCAATGGGAA 
CAGCCTCAGTGCTGCAGAGCTCACCTGTGGAATGATCATGTGTCTCGCCAGGCAGATTCCTCAGGCGG 
20 CGGCATCTATGAAGGATGGCAAGTGGGAGCGGAAGAAGTTCATGGGAACCGAGCTGAATGGAAAGGT 
CCTAGGAATTCTTGGCTTGGGCAGAATCGGGAGAGAAGTGGCCACCCGGATGCAGTCCTTTGGGATGA 
AGACCATAGGCTACGACCCCATCATCTCGCCAGAGGTCTCGGCCTCCTTCGGTGTGCAGCAGCTTGCC 
O CCTGGAGCAGATCTGGCCTCTCTGTGACTTTATCACTGGTGCACACACCTTCTCCTGCCCTTCACCACA 
*p GGCCTGCTGAACGACAGCACCTTTGCCCAGTGCCAAGAAGGGGGTGTGCGTGGTGAACTGTCTCGAGG 
ffi 25 AGGGATCGTGGACCGAAAGGTGCCCTGCTCCGGGCCCCTGCANTCCGGGTCAGTGTNCTTGGCGCTGC 
Sj NCTTGGACGTTTTTCACCGGAGGAACCACCCCGGGACCGGGCCTTNGTGAACCATTGAGAATGTO 
ff s AACTTGCCCCCACCTGGGCGNCCAGCCACCAAAGGAAGNTTAAAATCCCTTGGGGGGGAAGGAAAAC 
* 5 GCCCTTCCAlTniTGGACATGGGGAAAGGGGAAGGCCCTTC 
*Z TTNCNGAA1TTTTTTTCACANCCCCAACCTTGGGNCAATCTGGGTTA 
+; 30 

3 GGCCTATAGNGAGTCGNATTACNGGGGCGGCCGCTCTATAACTAGTGGGATCCCCTGGGCTGCAGGAN 
O NNAAAGATGCNCATTTACCAGACGGCCCOT 

CP GGGAANCACTNTNTGTAGAAANNCNNGNCNGAAACTANTATCTAGCCTGGANC^ 
O 35 NGAGGGGATTTCATT1WTGTGGATTACTCT 
fil ANANNAGNGAGANNTNNNGACTNAGNTO 

f3 TGNATGCNNGNGCAGCCNTCANTNGCAAAATCNTNANGAGAGCTIT^ 
£ ANATNANNGAATTTATCCCNGNTCNCGANTCNAAGNTTTGANNNNTO 

TNCTNTNNANNNNCTNCNTTTT^ 
40 CCTNGGCTNTATAGCGTNTANTNNCNCTNTTNTCTNNNTN 

CCGCTCTCANTGCNGGATTNATAANNNNTNTGNNCNNCNTNTTATANATCT^ 

CCTTTTTNNCCNCNTACTNNNCTCTNCCGTNTCT^ 

NNNTATTTCNNCNANNCNCTCCCCTGGTNGNNNNCNTCANTCTO 

NNNANTAGTTACATNCNNNNNGTNATTNTCTANA 
45 NTAGCAATCTCTNCAATNNNCAGTGANNNTANGTTCCTCNACGATCNTNCTCTCGACNTGGTAOT 

TNNCTCGTATAA^CNCGGN 

NNNGCTNGAAGGTCNTNGANNAA 

NAGCNCNACTNCCGNGNACCT 

50 * 

GCCCTATANGGAGNTGNATNACANGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGG 
CAGGGCTGAGGCAACGGTGCCCACCCTCCGGCTCTCTCTCTGCTTTTCTGCGCCTCCGCTCCGCTCTCC 
GCCCGCCGCCATGACGGAACAGGCCATCTCCTTCGCCAAGGATTTCCTGGCCGGGGGCATCGCCGCCG 
CCATCTCCAAGACTGCCGTTGCCCCGATCGAGCGCGTCAAGCTCCTGCTGCAGGTGCAGCACGCAAGC 
55 AAGCAGATCGCGGCCGACAAGCAGTACAAGGGCATCGTGGACTGCATCGTGCGTATCCCCAAGGAGC 
AGGGCGTGCTGTCCTTCTGGCGGGGCAACCTGGCCAACGTCATCCGCTATTTNCCCACGCAAGCGCTC 
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AACTTCGCTTTCAAAGACAAGTACAAGCAGATCTTCCTGGGGGGCGTGGACAAGCGCACGCAGTTTCT 
GGAGGTACTTTGCGGGCAACCTGGCCTCCGGCGGGGCAGGNCGGGGCCACTTCCCTGTGCTTNGTCTA 
CCCGCCTGGATTTTCGCCCGAACCCGCCTNGCGGCCCGACATTGGGCAATTCGGGGCAGTGAGCGCGA 
GTTNANNGGGCCNGNGAGATTGNCCTGGTGAAG 
5 NACCAAGGGCCTTCAACNGGNTCNGTGNCAGGGCCATCAATCATCTTNCCNN^ 

NNGNATNTACTAAAACCTCNCAAGGGTATGTCTCNNCCNAANCCCCAANGAACAACGCANNATC 
GGTNGANNCATTNGTATGAATCNCNNCNTANANCCGGTGAC^ 
TTCTACCCCNTTTTTANNANCCGGNT^ 
ANGGGAANCCNNNANTOTCTTTCTCCNTAGGGNCGCCC 

10 

TTNNAGCCTATANGGAGNNGNATNACAGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
GGAAATTCGGCACGAGGGCAACATGGGTCACCAGCAGCTCTACTGGAGCCATCCGAAAAAATTCGGC 
CAGGGTTCTCGTTNTTGCCGGGCCTGNTCCANCCGGCNCGGCCNGANCCGN^^ 
15 NGNNCCGCCNGGGTTNCCNCCAGNNNNCAAAGNNNNTO 

NNGGNNTCNN GTTNAAGGNNGGGCCAAC ANCCNGNANTTNNG^^ GT 
TTTNTTTTTTAACT^ 

CATATNTATAATAGATATGAGAGGGGGATATGANAAGCGCTC^ 

TCTTTACACANATCTTGTGANATTTATAGGCNNTATNTNANGTG 
20 NNTCTNTAATGAGACANNTTATCACTCTACA 

NNCTGTCCTNNNAAACANAATATGGGCATNTC^ 

GNAAGAANCAAGACTGTGTTTATAATACTATAACTNTTC 
« TGCTGAAAAAANAATAATAAGGGTGGTGGAAAAAANTATTATGTTGACGGGTTNTTG^ 
~S AAAAACNTNAAAAGGGTGGTGGGTGTTTTTTTTANNAG 
r: 25 NAAAAAAAAAAAACTGGCNCTACCTTTTTTTTTTNATO 
~9i AACNATTTTTTTTTNANAN 

H TTNNAGCCTATANGGAGNNGNATNACAGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
=p 30 GGAAATTCGGCACGAGGGCAACATGGGTCACCAGCAGCTCTACTGGAGCCATCCGAAAAAATTCGGC 
LxJ CAGGGTTCTCGTTNTTGCCGGGCCTGNTCCANCCGGCNCGGCCNGANCCGN^ 
a" NGNNCCGCCNGGGTTNCCNCCAGNNNNCA 
« NNGGNNTCNTNGTTNAAGGW 

TTTNTTTTTTAACTATACNAGGNTTT^ 
lj 35 CATATNTATAATAGATATGAGAGGGGGATATGANAAGCGCTGTGAAAAAATATATTTTTTCTA 
£ TCTTTACACANATCTTGTGANATTTATAGGCNNTATNTNANGTGNGGNNANACANAAW 
JL? NNTCTNTAATGAGACANNTTATCACTCTACATATNTCGTGAAANTTCNGNAAAAAAAAN^ 
O NNCTGTCCTNNNAAACANAATATGGGCATNTGTAGAGNTCTNGNTGTTTGGNCNCAN^ 
M 1 GNAAGAANCAAGACTGTGTTTATAATACTATAACTNTTGTGGACAANCTCANANAAAATA^ 
40 TGCTGAAAAAANAATAATAAGGGTGGTGGAAAAAANTATT^ 

AAAAACNTNAAAAGGGTGGTGGGTGTTTTTTTTAm 

NAAAAAAAAAAAACTGGCNCTACCTTTTTTTTTTO 

AACNATTTTTTTTTNANAN 

45 

AAAAAGCTGGAGCTCCACCGCGGNGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGGA 
GGAGGCGTTGGAGTCACGGGTCAGCGGGAGCCAGCAAGGAGGGGGACAGCCACGGAGAGCTGAGGA 
TGAGGATTCGGCCCCGGGCGCTCAGGCTCTCAGGACGNGCCTGTCCCAGGCCCAGCCTNTGAGCTCCA 
GCAAAGCCCCGACCCGNTGCGGCCNTATTGTCTACTCTGCANACTGTCCGACCCAGGCTNGGNGCTGT 
50 GCCTGCAGGAGGGCGGCCCCCGGNATCGNTGANCCACCATNTTAGGACTTGAGAGGCCCGCCTGGGG 
ACCACGAGACNAACCCCCCAGGCTCAGCTCTGGATTCACCGAGGCCCACTCTTGGGGTCGTCTGCTGC 
TTGGGTCCTTTTCGGGACCCCAACCCTTCCAGGCCCTTTTTTGCACACl^ 

TTCCCCGNANTGCCGTGCCAGGCCTGAAGGTGGTGGGNTGGTTAAAGGCTNANCCATTACCATTTCAC 
ACCTGTCCCAAAATNTGATACCCCTGCAAAGGGAAGGGACCACNCTGTTTTCCNAATGAAAGTNT^ 
55 CCAAAAAANACCTGGGTTTNGGNAANAATCCTTTTTCTTTGCTT^ 

AATCCTGAAAATNTTTACCCTNGGGGAGGGAAAAAAACCCTTGAATTCCNAAAA 
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AAAGGGGTTTGGGAGGANGGGANCCTTGGGGCCCTGGNA 
TTTCTNGGGAGGGAAACCCGGGNTTTTCCCCAAGGGGGGGTTTGGGCCCNTT^ 
ANTTNGGGGCCTNGTTTNCATTGGNAAAAAAAAAAGNTTTT^ 
AATTTTTTTNCCCCCCCNAAAAAAAANGGG 

5 

TTNANCAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 

AATTCGGCACGAGGGTCAAGCACACATTTTANGAGAAGCTNCCTGCTCATCTTGTGAAGGTTACTGCT 

GACCACAAGGAGCAGATGGCTCCATTACTGATGTTAGTGCTTTTCCAGATATGAGAAGATGCAAGAAT 

10 TAGGCTCATAAAATCTCCTGAAAATATCCACCTGGTGGCGTGTTCTTCCAGGTTTTCCCAGAGCACAGA 
GTACCTCGTTCTCGATCTCCACCTTGAACTCCTTTCAGGGTGTGTTAAGGTCAGTGCCTGCAGTGGCTA 
GTGACTTAATCCTTGTAGAGGCAGAGGGCGACTGACACTTTTTAGCTGGCAATGGCTGGGATTACACG 
GCAGAGTCCAAATTCAGCTGGAGGCCCAGGACCCCCGAGCTTCTCCTCAGAGGACGGTCAGGGCCTCA 
GCTGCCAGTGGGGTGGCGACCCTGCCTGTCAGTGGGAAGGGCTGGGTTCTGGGTTCCCCTCTGAAAAG 

15 TGGGGTTCTAGCCAGGGAGGCACCCCGTTAGCCCCCTTGCACCAAGGGTAGGAAGGANGTCCCTGGG 
ANGGACCCTNTGNCTGCACATCAAGNTTTACCGNGACTTTTACTGGAGTCGGCAACACCGTAAATTAA 
ACACGTGCTTNTTTCTNCAATCCANGGTC 

TTTGNAAGGGACTTTCCCTGGGGGGGCCCAATGGGTTAAGGAACTTTCNCCCTTT 
GGGGGCAAGGTTTTGAATCCCCTTGGNCCAGGGGAACTTAAAAATCCCCCCATGGCCm 
20 AAAAAAGGCCCAAATTCTTTNCTTTCCNNAAAGCCC^C 
AACTTTTTTNAAAGGNAAAAAAAAAAAAT 

O 

rg TTNNNCACAAGCTGGAGCTCCACCGCGGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
i^25 GGAATTCGGCACGAGGNTCAATCGCANGTTTTNANAGA^^ 
?i GNTNGACCCAGGNANCNTNNNTNTNNCTNACTGNTNNNAN 

j? actntcgcacn r ititi NNGCCNACACANTGNNACAGNTGNCTGNTNANTCTNGGTCCTGGAGGANNT 

P GANATTANTAGNANCCTATATAANCCCTTC^ 

H ANAAAACACTGNNNNNTNGATNATGATTNN 

4-30 AACACGCTTTATGANCTTATCAGNCCGTNGGCOTGC^ 

yj GTCTTNANTTGCNNATGCTGGGAAAN^ 

s TTGANAGATGGGATTGAAGNAAAGAAAAATCNCCTO 

£3 AAAAACGTGNTNGGCTTCGTATGCCATGCGCACCCNNATTTNCTTTATTNTG 

m CTGAAAATACCCACAGGACGTGGATAANTTNTTGGCCTTTTACCCNGGGAGGAAAAGGGC 

7^35 CAATTCAAAACCTTNNCCTTAGGAAGGTCCCTTAANTNGNNGGCTTGCCATC 

NCCTTGGCCNCCNNNGGGGGTTGCCAATTNGGGAAAACTTTGCCTTTT^ 

TTTTNCCCTTTTTGGGGNNNNNNCCCNNAA 
w CCCTNTTNNNNNNNNNNNNTTAACA^ 
M 1 

40 

TTTGAACAACAGCTGGAGCTCCACCGCGGGGGGCGGCCCGCTCTAGAACTAGTGGATCCCCCGGGCTG 
CAGGTTCCTGTTAACAGGNNGNT>nSfANGAGNCATGCAAAACNTCNACACCCCATAGGGNATGCNNN^ 
NAAGNTATNAANACTAAGAGGAGCTGGCATCANGCACACACNCTGTANCTCACGACNCNTTGCTTAA 
CCACACCCNCACGGGAAACANCAGTGACNAAAATTATAGCCATATACGAAAGTTTGACTAAGTTATAT 

45 TANTTAGGGTTAGGTAATATNTNGTGCCAGCCANCTGCGGNCATACGATTAACCCCNGCTAACANGGA 
GTACNGCCGTAAANCNGTGTTNNAGCACCATACCAAATAGGGTTAAATTCTAACTAAGCTGTNANAA^ 
CCATGATAACNANATNANTTANTGACNANANGNGACNTTACANTTNCCNGACAGCACTATATNTAAG 
ACCCANAACTGGNGATTAGNTCTCCATTNTGCCTAANCCTAANNACATTTTATTACATA 
TTTNTTCNTCAGAANTNCTACTATCAACNNNCTTTATAAACNTTANAGG 

50 TATTNCATTGTTNNAAGGANGCCTGNNTNTATTNATTCNGANTO 
CCAATTCNTTNCCTANTNTCNNCN^ 

CAAAAAANNNATAATTNNNNGTGGGNGGGGNCNCNCNNGATCCNCNAA 
NAGTCNATTTTANAANACGTT^^ 
CTNTATNTANANGNTCTTGNT>WTANNTNNNTTCNTC 
55 CNNCTGAGTNGAGATNCTACNCTGTNCNTAGTATGNTACGNAGCGCNATTTNTACATO 
TGNTGNTNNNCNNTCANNATNGCNNCNGTTGATNCG 
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CCTATCTGGAGCTNCACCGCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCGTGA 
AGGTTGGAGTCTCTCCAGAGAAGCTCCGCTTCCGACAGCACATGGAGAATGAGATGGCCCATTATGCC 
5 TGTGACTGTTGGGATGCTGAATCCAAAACATCCTATGGCTGGATCGAGATTGTTGGATGTGCTGACCG 
TTCCTGTTATGACCTGTCTTGTCATGCGAGGGCCACCAAAGTCCCACTCGTAGCCGAGAAACCTTTGAA 
AGAGCCCAAAACAGTCAATGTTGTTCAGTTTGA 

AAGGATGCAAAGCTGGTGATGGAGTACCTCGCCATTTGTGATGAGTGTTACATCACAGAAATGGAGAA 
ACTACTGAATGAAAAAGGGGAATTTACTGTTGAAACTGAAGGGAAGACGTTTCAG 

10 ATGGTCAATGTGAAGAGATTCCAGAAAACACTACATGTGGAAGAAGTTATTCCAAGTGTAATCGAACC 
CTCTTTTGGCCTGGGCAGGATCATGTATACGGTATTTGAACACACATTCCAAGTTCGTGA 
AGCAGAGGACGTTCTTCAGTTTCCCTGCCGTAGTAGCTCCATTCAAATGTTCCGTCCTTCCATTGAGCC 
AGAACCAGGAGTTCATGCCATTCGTCAAGGAATTATCGGAGGCCTTGACCAGGCACGGCATCTTTTA 
AAAGTANACGATTCCTCAGGATCCATTGGAAGACGCTTCGCCCAGGACTGGATGAAAATGGTGTGGCT 

15 TTTCGCATACCCTTGGACTTCGATCNAGNGAACCAANACCCTCACACGGGCCCTTTTGCGGGGACCGA 
GACTTCCTGCCGGAAAATCANAACCANAAGTCTNTTGAACCTGGCCCATGTTNTCCGCGATTTGGNC^ 
ATGGCAACNNCNTTTGGGCGGATNTGGAGGCCCAANN 



20 

NCTATCTGGAGCTCCACCNCNGTGGCGGCCCGCTCTAGAACTAGTGGATCCCCCGGCCTGNAGGTTNA 
GAAGNGNCCATCTCCCAGACGGCCCTGCANCANAAGACCCTGAGGGTGGNCCTGTGCTCCGTCGGGA 

O ANCACCGCAGGNAGGANTGCCTGGNGGAAACTNAGATCAGCCTGGCGGACCTACCCTTTTCCAGNGG 
GGTTTTCANTCTGGGGTATACNTNGCTTCT^ 

i£= 25 TGGGNANTCGGTTTCAAACCANCCACCCTTTGGNNTC 

£j AAAAACTTAATGTANTNTTTGGCCGGGAAAANAAATTTCCCCNAAAAAANAACCCGGNGGGAAAAAA 
J: AANACACANGNCCCAANNGGANTAGTTNNCCCCTCTA 

f^ 1 NGGCTC^AAAAAAATTAGTGGNNGGGNGNACTNTTTTGGGNAAAAACACANTC 
^ AAAANAAGNGGGGCCCCACCAGGAAAAAAAACNGTTNGTGC^^ 

30 CCAGNAAAAATNCTCTTNTTGGTOTAAAAANAAACCCCCCCCNNNCC 
U TTTNCCCCCNAAAAAAACAAAANNTTNNTTGGGCGCCCNNC 
a TTGGWCNTTCCAAAAAAATNTTNCTCCCN^ 
p NTNAAANNGGNNGGGGNNNGGNNNNCCCCNCNNNTT^ 
Ql NNNNNNNCNNNNCNNNAANNNAAAAAANNGGGGGGG 
Q 35 NNNNNNTNNNNNNKNN^ 

5- 

GCNCTATCTGGAGCTNCACCGCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGTC 
GTCTTGGAGGTGACTCGGCGTGATTGAATTTGCGGCATCTTCGCATTCACTCACAGGTCAAAATGCAG 

40 ATCTTCGTGAAAACCCTGACCGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGA 
ACGTGAAGGCCAAGATCCAGGATAAGGAAGGCATTCCCCCTGACCAGCAGAGGCTCATCTTTGCCGGC 
AAGCAGCTGGAAGATGGCCGCACTCTTTCTGATTACAACATCCANAAAGAGTCGACCCTGCACCTGGT 
CCTNCGTCTGAGGGGTGGTATGCANATTTTCGTGAAGACCCTGACCGGCAAGACCATCACCCTGGAAG 
TGGAGCCCAGTGACACCATCGAGAACGTGAAGGCCAAGATCCAGGATAAGGANGGCATTCCCCCCGA 

45 CCAGCANAGGCTCATCTTTGCCGGCNAGCAGCTGGAAGATGGCCGCACTCTTTCTGATTACAACATCC 
AGAAAGAGTCGACCCTGCACCTGGTCCTCCGTCTGAGGGGTGGNATTGCANAATCTTTCGTGAAGACC 
CTGAACCGGGGAAGACCATNACCCTGGTATGTGGAGCCCANNTGACACCATCNAATANCGTGGANGG 
CCAANATCCAGGATAAGGGANGGCATTTCCCCCTGNACCAANCANA^ 
CAAGCAGCCTNGGAANA>n^GCCCCGCANCTCTTTTT 

50 GACCCCTTNNCNACCCTGNGTCTTNCNTO 

CCCTTGNCCGGGGNANAAANCATTCTCCCCNTNGNAN^^ 
AACCTNNNANGGCCCCNTAATCCCCNGNANN 



55 ANCAANNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAAGTGGATCCCCCGGGCTGCAGGG 
TTTTTTTTTTTTTTT^ 



160 




hWTTTTTCNNGGGGGGCNTTNNNNNGGGNGGGNAACCNNGNCTT^ 

AANNNCNTANNTTNNCCCNGGCNhWAAANTNGC^ 

GGCTITITNNGGATAAANAAAACCCCCn^nTWCGGGGGGNN^ 

NTTTGGCCC^TANNGGGNNGGCCCCC(^TNCAGGG>nTITITIKGGGGGGGCN 
5 CNChWTAAAANCCNNGCACCGATTTTTT 

GGhTCTITNNGGGGGGNNGNGAAAAAACGCCCNCNN^^ 

AAAANGNTNTTTTCTGNGNCAAGACCNGGGGGGAAAACCCCCNCN^ 

CCCCCNCNGGGCNCNTTTTTTTGNNAAACCCCTCCNAATTTTT^ 

NCCNNTAAAANGGGNGGGGGNNAANACNNNNN>n<NN 
1 0 hftWC^COslTTNCCANNNNANNCCW^ 

NNNC(>TNCC^GCNNGGCCNC^TTNCCCNNGGGGAGGNCCN>WA 

CCCWCNCNNCNANNANGGGNGCCNG>WC^GGNAANCCCGGNNNN>WGGNCCCCNWCN 



15 ANCAANNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAAGTGGATCCCCCGGGCTGCAGGG 
TTTTTTTTTTTTTTTTTTCCCN^^ 
>WTTTTTCNNGGGGGGCNTTNNNNNGGGNGGGN^ 

AANNNCNT ANNTTNNCCCNGGCNNN AAANTNGCCCTTTTN ANCNNCCCCCCNNN IITI'IT 1 'I 'IN ATTTT 
GGCTTTTThWGGATAAANAAAACCCCCmTTlWCGGGGGGN^ 
20 mTTGGCCCOTAWGGGNNGGCCCCCCNTNCAGGGNlTlT 

C^ChWTAAAANCCNNGCACCGATTTTTTNAAGGGGNAAAAGGGNTNTNAACTTTC 
GGNTTTTNNGGGGGGNNGNGAAAAAACGCCCNC>WTTTTTTTTT^^ 

0 AAAANGNTNTTTTCTGNGNCAAGACCNGGGGGGAAAACCCCCNC^TTNACAAAAAAATTTT^ 
CCCCCINCNGGGCNC^TTTTTTTGNNAAACC^ 

f\i 25 NCCNNTAAAANGGGNGGGGGNNAANACNNNN^ 

V NNNCNCC^TTNCCANNNNANNCChWA 

J >nWCCNNCCNGCNNGGCCNCNNTTNCCC^ 

, .' CCCWCNQWCNANNANGGGNGCCNGNNQWGGNAANC^ 

fP 30 

& AAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
» CGGCACGAGGAACAACGCCNTG>rrwriTWTNNNGAA^ 

Q NNTNANGCTGANCGGGACCGACTCACAGNNNNNACNAANGCAGCCTGATGTNACACATNGNNACCCA 

01 TNATNNTCTACTGTCNCAATCNACATGTACCANNANGCATGNGCCNAGCNGTNTANACCTTGATCAAG 
Q 35 TTAATGCTATTGANGCTANAGGNTACACNTTNTCANANCCTGANCNAGGGCCTTGGGAAGNANNTGC 
tTi GNAANCTNCNAANNGCCATTNNTTCCNCGCCGCNGATACAGGGCGAGTACATGATCCNGTGCGAGAA 
q GGNNNCCANCCTGCCTTANGTNACCGTGAAACTGGGGGGTAAGGACTACGCGCTGTCCCCANAGGAC 
i*[ TACGCGCTCAAGGTGTCGCAAGCCGGCACGACCGTGTGCCTGANCGGCTTCATGGGCATGGACATTCC 

■ CCCGNCTGGCGGGCCGGTTTGGATNCTGGGCGACGTCTTTATNGGGCGTTACTACACCGTGTTCGAAC 
40 GGGAACANAAACCGGGTGGGCTTTGGNCCAAGGCTGGCCCGGTTTTAACTTGGCCCCCGCTTACCTGG 
TTGGANTNCAAAAGAAGAAGGCGGCCCAACAAAAAAAACCAAAAAAAGNANAAAAAANTTTTTGCTT 
AAAATTTGACTTTC^AGNTNGCAACCAAAANNCCCGATTATTTCCCAAGGGCCCNTNGGGNCCNNAAT 
TTNGGGTTTCCGGGGGTTTCCCCCTTNCCTTGGGGGCNhnvIAAAAAGCCNGNNTTGC 
TGGGCNTGGNCNGGNNNGAAAGGGGGAAGGGNAANCCTTGGAACCCCAAANTTGGGGGGGNAAANT 
45 TTCCGGGGGGCNCAAAAAANCCCWTTTTTTTTTAAATTTGGNAAAAAACN 



TTNAACAAAAGCTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
AATTCGGCACGAGGGTGCTCGTCCACTGATATCAGNGNACTCCGAAAAGGGGGAGTCCTCTGGCAAA 

50 AATGTCACTTTGCCTGCTGNGTTCAAGGCTCCCATTCGACCCGATATTGNTAACITTGTTCACACCAAC 
TTGCGCAAAAACAACANACAGCCCTATGCTGTCAGNGAATTANCAGGTCATNAAACCANTGCTGANTC 
TTGGGGTACCGACAGAGCTGTGGCTCGAATTCCCAGGGTTCGAGGTGGCGGGACTCACCGTTCCGGCC 
AGGGCGCTTTTGGAAACATGTGTCGTGGGGGCCGCATGTTTGCGCCAACTAAGACCTGGCGACNTTGG 
CACCGCAGAGTGAATACGACGCANAAGCGATACGCCATCTGCTCTGCACTGGCTGCCTNAGCCTTACC 

55 AAGCGCTGGTCATGTCTAAANGGTCATCGTATAGAGGAAGTTCCTGAACTTNCTTTGTGGGNGGAAGA 
TAAAGTNGAANGGCTACAAAAANACCAANGAGGCTTGTGTTGCTTCTGAAGAAACTTAAGGNCTGGA 
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ATGATATCNNAAAAGGTCTATGCCTCTCANCGAATGAAANCTGGCAAAGGCAAGAATNAAAAACCC^ 
NGGCCGTATCCAGCGCANGGGACCCTTGCNTCNTNTATAATGGNGGACAATGGNTTCATTCANGGCCT 
TCAAAAACATTCCTGGAATACCCTGNTAAAGNAANCAACTTNACANTTTGNAAC 
CACCNGGGAACTTTTTTCTTTTGAATGAAAAGGCCTTTCCGAAAGTN^ 
5 GGNGAAAANNNNCCTCCTTTAAAAAAAACNTTNAACCTTNC 



TNNNNNAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCT 
GCCGCCATGGGCCGCGTGATTCGTGGGCAGAGGAAGGGCGCCGGCTCCGTGTTCCGCGCACATGTGAA 

10 GCACAGAAAAGGCGCCGCGCGCCTACGCGCCGTGGATTTCGCCGAGCGACACGGATATATCAAGGGC 
ATCGTGAAGGACATCATCCACGACCCGGGCCGCGGAGCGCCCCTTGCCAAAGTGGTTTTCCGGGATCC 
GTACCGTTTTAAGAAGCGGACAGAGCTGTTCATCGCTGCTGAGGGCATCCACACCGGCCAGTTTGTGT 
ACTGCGGCAAGAAGGCCCAGCTCAACATCGGCAACGTGCTCCCGGTGGGCACCATGCCTGAGGGCAC 
CATCGTGTGTTGTCTGGAGGAGAAGCCTGGTGACCGAGGCAAGCTGGCAAGAGCCTCTGGAAACTATG 

15 CCACAGTCATCTCCCACAACCCTGAGACAAAGAAGACGCGAGTGAAGCTGCCTTCGGGCTCCAAAAA 
GGTCATCTCCTCTGCCAACAGAGCTGTGGTCGGTGTGGTGGCTTGGAGGTGGCCGCATTGACAAGCCC 
ATTCTGAAGGCCGGCCGTGCCTACCACAAGTATAAGGCAAAGAAGGAACTGGTTGGCCCCGGGTGGC 
CGGGGTGTGGCCATGAACCCTGTCGAGCATTCCTTTTGGANGNGGCAACCACCAACACATTNGGCAAA 
CCCTTTTATTNTTTGCAANAAAACCCCCCTTGCTGGGCCCCGGAAANGGG^ 

20 CCCGGAAAAGGCCCTTTTTCNGGGGAAACCCAAAAANTGGGCC^ 
TGGGGCTTNAAAAAAAAAGTTTGGTTTTTTTTCCCACCTG 
GGGGGGGGGGGGCCCGGNCCCCCCTTTT 



ffl 25 TNNNNNAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
S| GCCGCCATGGGCCGCGTGATTCGTGGGCAGAGGAAGGGCGCCGGCTCCGTGTTCCGCGCACATGTGAA 
m GCACAGAAAAGGCGCCGCGCGCCTACGCGCCGTGGATTTCGCCGAGCGACACGGATATATCAAGGGC 
'lV ATCGTGAAGGACATCATCCACGACCCGGGCCGCGGAGCGCCCCTTGCCAAAGTGGTTTTCCGGGATCC 
r ~ GTACCGTTTTAAGAAGCGGACAGAGCTGTTCATCGCTGCTGAGGGCATCCACACCGGCCAGTTTGTGT 
7\ 30 ACTGCGGCAAGAAGGCCCAGCTCAACATCGGCAACGTGCTCCCGGTGGGCACCATGCCTGAGGGCAC 
^ CATCGTGTGTTGTCTGGAGGAGAAGCCTGGTGACCGAGGCAAGCTGGCAAGAGCCTCTGGAAACTATG 
!L CCACAGTCATCTCCCACAACCCTGAGACAAAGAAGACGCGAGTGAAGCTGCCTTCGGGCTCCAAAAA 
y GGTCATCTCCTCTGCCAACAGAGCTGTGGTCGGTGTGGTGGCTTGGAGGTGGCCGCATTGACAAGCCC 
CP ATTCTGAAGGCCGGCCGTGCCTACCACAAGTATAAGGCAAAGAAGGAACTGGTTGGCCCCGGGTGGC 
p 35 CGGGGTGTGGCCATGAACCCTGTCGAGCATTCCTTTTGGANGNGGCAACCACCAACACATTNGGCAAA 
01 CCCTTTTATTNTTTGCAANAAAACCCCCCTTG 
□ CCCGGAAAAGGCCCTTTTTC^GGGGAAACCCAAAAAOT 

y, TGGGGCTTNAAAAAAAAAGTTTGGTTTTTTTTCCCACCTGGGAAAAAAAAAAAAA 
GGGGGGGGGGGGCCCGGNCCCCCCTTTT 

40 

CNNNANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 

CGGCACGAGGANGACATNNNACTGCNNNNTTATGNGTGCNTTCCTGGCTCCTGCCCTNGGGNANG 

GCGAATGCCNTGNANCANCTGGANCGNNATGACCGTGANCTTGGGCGTGGAGGACCATATNACACCA 
45 TCNTANACNTNTATGGNGGAAGGCATGCACAAANNNNNCTGGCCGACNAGGACCAGCAACAGGCTGA 

NCTTTNCCGNCACACAGGGGCGTGATACTNNCTATCTGTNANACTACACCCTACGANATGAGGTGGCT 

CTGATCTTGAATCTGNTGCTGNACATNNGGCNGTGTTNGNTTNTTATTTNC 

CTNGAACTTNCTTTTCACTNCATAT^ 

NCCCGTTATNTATNTCCAAAANNCTTGGGAAAAAAGN^ 
50 GCTATTACACCAAATACAGTTCANATGCTTATTGTTC 

CANTGGTGCTATAATAAATAAACTTCANCACTCTTCCAATAACACTGCGTTACATTCTTTGAATC 

CCCATTTTCAGAGCAATTGACGGTGCTTACCATTAAA 

AGAAATTAGAAAAGAACTTCTGTTTCAACTA 

CCAAAAAAAGAAAAATTTGNC(^AAANGCCCAAAACTTACGNTCCTTAAATATG 
55 NTNGAACGGNGGGCAAGAAATTAAAANAAATANTTTTNGANNNNC 
TGGTTTTAAAGGGGCTTTTNriT'riTNNGGNCATTGGNGGGCAN 
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GCCCTATAGTGAGTCGTATTACAGTGGCGGCCGCTCTAGAACTAGTGGGATCCCCCGGGCTTGCAGGN 
NTNAGAACTCAGNCCCCACANTGNNCC>WCGGTTACTTACTGGCTTGNCCCTAACCNNGGATG 
5 NTGGATGCTNTCNNAGCANACTGGGGATT^ 

TNAAAAACCTCCGATNCCAAAGACCTGGTNCCANAATGTC 

NGAGAANCTNTCANCNGTGGNACCCAGTTO 

NTACCCAACTTGCCTTCATGCGNNNGTC 

GAACACNATTGCTTACNTGGATGAGGAAACTGGCAACCTGAAAAAGGCTGTGATTCTGCAAGG 
10 AATGATGTCNAACTTGTTGTGCGAGGNGCAACAANCAAGATTCACTTACACTGTTCTTGTAA 

TGCTCTAAAAAGACTACTGAATGGCNTNAGACAATT^TTGNATTT 

TNNCTATCCTTGAAATTTGCACCTTTNGGACCCTCGGGTGGGCGCTT 

CCTTTTGGCCCCGGTNTGTTTTCCAATAAAACTAAACCTTNTG 

GGGAAAATNTTGGAACCANTTTCTTNTTGGGCCCTTTN^ 
1 5 ATGNTGAANANCCTTTCCCTTTTO 

NAAANAAGNGGGAAANGGCTTTGNTTCNAAAANCTTTTGTGGCCNTTAANCAATTTTAA 

CCN CCCTCCTTTTN ANCCN CNTTACAA AAAAA ATTTGGG ANTTTTT^ 

TNTTTNGGGNAAAAAGGTCNCNNTTTTNGNAAAANATCC 

CNNCT 

20 

aaaagctggagctccaccgcggtggcggccgctctagaactagtggatcccccgggctgcaggcgca 
□ ggatcaaggtgagaaggagaaccccatgcgggaacttcgcatccgcaagctctgcctcaacatctgcg 
jp ttggggagagcggagacaggctgacccgggcagccaaggtgctggagcagctcacgggccagacccc 
fq 25 agtgttctccaaagctagatacactgtcaggtccttcggcatcaggagaaacgaaaagatcgccgtcc 

actgcaccgtccgtggggccaaggcggaagaaatcctggagaaaggnctaaaggngcgagagtacg 
2 agttaagaaaaaataacttctcagatactggaaactttggctttgggatccaagaa 
^ gggatcaagtatgacccgagcatcggtatctacggcctggacttctacgtggtgctgggtaggccagg 
; ~ tttcagcatcgcagacaagaagcgcaggacaggctgcattggggccaaacacagaatcagcaaagag 
;^30 gaggccatgcgctggttccagcagaagtatgatgggatcatccttcctggcaaataaattcccgtttct 

atccaaaaggtcaataaaacattttcaatgaaa^ 
* gggggcccggggnnccccaatttncnccctttt™ 

O NNNNNNNNNNNNNNW 

Cfl NNNNNNNNNNNNNNNNNNNNNN^ 

Q 35 NNNNNNNNNNNNNNNNNN^ 

jp NNNNNNNNNNNNN^^ 



aanactggagctccaccgcggtggcggccgctctagaactagtggatcccccgggctgcaggaaaat 
40 ctcacatttgatgaaatgtattaagcataaagtactagtctgtgtctatgcatatgggaaacagtnct 
aaccaggaaaatnncnctgcnngncngncatttttngtttaa^ 
a1wccntnagggnnttttanccnngtaaannngnn 
gcnnnaaanttntnncnanctnntanntnanggcccagggccn 

agaaccgcgntcctntgtaccanggggtggcacangtgttgtnacaccctggggtttccttctnttat 
45 ataagggagagagaaaaaanatgcgcccacacannacagatatnccttccacgcgcgcagttnttga 
tacnccacnqwtgtntc 
cgcatctotattttctganactctcnto 

atnggtaaanccnctgatgagtgtatanacccctccntgggggtctcntgngcgcttcaagcgccccc 
tttccccaccnccccatgnaccantgngggnggnntctgtnaaaaaaaatccttntctci^ 
50 cccattttntntttt>wanaacnccttgggggccccccngccgtg 
ggtggntttttccccggggggggggcnacaaccagccc^ 
agggtgcttttttnaaaaacccccntntttgcccccncnnc 



55 AANACTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAAAT 
CTCACATTTGATGAAATGTATTAAGCATAAAGTACTAGTCTGTGTCTATGCATATGGGAAACAGTNCT 
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AACC AGG AA AATNNCN CTGCNNGNCNGNC ATTTTTNGTTTAAAANCN GGGNNTNGNCTNG AAT AACC 

ANNCCNTNAGGGNNTTTTANCCN^ 

GCNNNAAAmTNTNNCNANCT^ 

AGAACCGCGNTCCTNTGTACCANGGGGTGGCACANGTGTTG^ 
5 ATAAGGGAGAGAGAAAAAANATGCGCCCACACANNACAGATATNCCTTCCACGCGCGCAGTTN 
TACNCCACNCWJTGTNTGNGGCNNNNACNCNNNNACNTGCCCCCTNGG 
CGCATCTNTATTTTCTGANACTCTC^ 

ATNGGTAAANCCNCTGATGAGTGTATANACCCCTCCNTGGGGGTCTCNTGNGCGCTTCAAGCGCCCCC 
TTTCCCCACCNCCCCATGNACCANTGNGGGNGGNNTCTGTNAAAAAAAATCCTTNTCTC 
10 CCCATTTTNTNTTTTNNA 

GGTGGNTTTTTCCCCGGGGGGGGGGCNACAACCAGCC 
AGGGTGCTTTTTTNAAAAACCCCCNTNTTTGCCCCCNC^WC 



15 TNNNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
GGAATTCGGCACGAGGAAGACAAACCCACACGTCCCGGTGGTGGAAACACCCCATGAGGGCGCATCC 
TCTTCTCCTGGTTAGTATTTATTTC^ 

GTGACTTGTTGGCCATTATTTGATTTTTGTACGAAAAAAAAGCT^ 

TTTTTAAACCTGGAGAGAAGATATTATGGTC 
20 AAAGCCTTCTTACTGGNCCTGGCTGGTCATGGT^ 

TCTTTTTCGGTTGGGGAAACTCT^ 

CAGGTGGNCTCAACANTGGGAAACTTAATTTTGGCNG 
Q ACAGNCCTTTGGAGGGANAAAAAAAAAAAAAAAAA 
■S TAAAGGGNGNGGGNNNANANNNNNNNNNNN^ 
p25 NNNlsnSfNNNNNNN^ 

NNNNNNNNNNNNNNN 
~ NNNNNNCNNNNNNNN^ 
Y! NNNNNNNNNNNNNNNNN^ 
^1 NNNNNNNNNNNNNNC 
C F 30 

UJ 

s TTNAANAAANCTGGACTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
p TTCGGCACGAGGCNCCACCCCAGGCTTGGACAATGGGNGGGGACATGNTCAACGCCAGGTTCATTCG 
h AAACITGCATGAACGTNGCAGCACCAGGCCTTGGTGACCGCAGCCCCCTCTCACACCTTCAAAATCAT 
p 35 TATTATTTCTATCTCACACANGACTTAGTCAAAGCTTGCCCTCGCCGTGTATGTATTCATTCATT 
^ ATTCATTCTACAGGCTTTTTTTTTTAAAA 
^ ATAAAGATTTTTTNACCACGAGAAAAAAAAAAA 
r CC^mSTNNANNGATCAGAANNAAANGNGAGNGGNTO 
^ CTTTGTAANNTNGCNCCAT1WANCNTTTACANNGGTC 
40 NTTNCNCCCNNAATANAANGAATATO 

GGGCCCAGGNATANTANNGNGACNNTT^ 

NNAACNTTNCNGNANGNTTTNNNATNGGN^ 

NGGNNNNNNANAACANNNNNNTTTTTT^ 

TTTNACCCCTNNNNTTAAANNNNN^ 
45 NNNNANGNGNNNANNNTNANNCNTNTNNNNN1W 

NNNNNNANN>nvTNNNNT^^ 



TNNANAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
50 GAATNCNNCNCNAGGGNTNNCNGTTNNNNGCNN^ 
GGGGGTNNANGCNNTNNCNNTNCTGN^ 

AANNACTGAACCNNTGNAGGAGAAAGTNNAANNNNTNGTCACACNGNACA 

GATANCATGGGCTGNAACCTGCCAGGCTGATAANGTCCNNTGTATTNNCCAGNAAGAATACTNGGGT 
GCTTTCCCTATTCCTTTGCNGANG 
55 GAGGGCAATNTTTTNTGNCTGACTCANNACAGAATTCNCGNCGTTACGGTGTACATTAAOT 

ACATCTACCACTTTATGGCCGNAGAGAAATGAGCNAACNCGTCNCTGGGNAANNCAAGACTAGGGAA 
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10 



CP 



CTGGATGCTACCANGAANANGGANGATCTNT^ 

CCACTTAGCCGGAAGACGACATANGAAGNGCTTGCGCNCNOSfCCTTTTGGACCCNCGGA^ 
TANCAGGACCTTTCCGTTGTAAACACNCCC 

TGGAAAAATGAAGGACTNGNTAGNANCCTGGGCNGTNAAAAANATTGAACAAGTTTO 
GACCCNCCCCCCCCGAANCTTGAANCCTTTTT^ 

TTCAAGGGGGCAAACCCGTTTNTAANAGTTGGGTCAANCATTTTGGAANCCAAA 

GANAAAANCCTCGNAAAAACGGGGGGNGNCCTTTATTC 

TTTTTTNAAAGGNTANTTTTNTTTTNT 



TNNNNCAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GTCAAAAGACCCCTTTCATCACCAACCCTGGGTATGACACTGGAAACGGTATTCAGCTTCCCGGCACT 
TCTGGTCAGCAGCCCAGTCTTGGGCAACAAATGATCTTTGAGGAGCATGGTTTTAGGCGAACCACACC 
GCCACCACGGCCACCCCCGTAAGGCATAGGCCAAGACCGTATCCGCCGAATGTAAATGAGGAGATCC 
15 AAATTGGTCATGTCCCCAGGGGAGACGTAGACCATCATCTCTACCCTCACGTTGTGGGACTCAATCCA 
AATGCTTCTACAGGCCAAGAAGCTCTCTCTCAGACAACCATCTCATGGACCCCATTCCAGGAAAGCTC 
TGAGTATATCATTTCATGTCATCCAGTTGGCATTGATGAAGAACCCTTACAGTTCCGAGTTCCTGGAAC 
CTCTGCTAGTGCCACCTTGACGGGCCTCACCAGAGGGGCCACCTACAACATCATAGTGGAGGCAGTAA 
AAGACCAGCAGAGGCAGAAGGTTCGCGAGGAGGTGGNTACCGTGGGCAATTCTTGTTGACCAGGGCC 
20 TGAGTCAGCCCACAGATGACTCCTGCTTCGANCCCTACACGGGCTTCCATTATGCCATTGGGAAAAGA 
NTGGGAACCNATTGTCTGATTCTGGCTTTTAAACTCTCGGGCCCATGGCTTAAGGCTTT 
ANTTTCAAAATGCCAATTCAATTTAAATGGGGGCCNTTGACAATGGGAGTGGAACTACC 
D AANAAAAAAGNGGGNATCCGTCANGGGAAAAAAAATGGGCCAAA 
TTTGGGAAAANGGGAAAANGGGAAAAATTCAAGNGNGGAAT^ 

m 25 

•crsr 

m AAANCTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGG 
rV CACGAGGAAGCCATGTTAATGTACTATGTATTTACCCAAGACTCTCTCTTCAGGTCGGTTCCCCCTAAA 
\I GGCTCAGAACCGACTCGACAAACCAGTATGTCTTACTCACACCTGGTTCTCCTAATCTATGTTAATGAA 
+ 30 ACTATATTTGCTTGGAAATCCACCTTTCTTCAAGATTCATGTCAATCATTTTATG 

w CCTGCTGCCAATGTTATCTCAATGCATGTTGCCGGTGAGGGGCCTGGTGCCATTCTCTGAGACGTTGTC 
* TTTCTTTAATTAGCAGACTGCTAGTGGCTGTAAGTGAAAGTGAAAAGTGAAAGTGAAG^ 
O ATGTCTGACTCTAGCGACCCCATGGACTGCAGCCCACCAAAGCTCCTCCATCCACGGGATTTTCCAGG 
C|l CAAAAGTACTGGAGTAGGGTGCCATTGCCGCAACATGCTATGGCTCTTCAGAGGAGAGACTGACTATT 
p 35 TAAGGAAATCGCATGTTTAAAAGTAGTTTTCAAAAAAAAAAAAAAAAACCT 
m CCCATTNCNCCCTATNGGGGANGNNNNANAANNNNNN^ 
NNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNW 
NNNNNNNNNNNNNNN^ 
40 NNNNNNNNNNNT^^ 

NNNNNNNNNNNNNNNM^ 



AGCCCTATAGNGAGTCGTATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCCTGCAGGA 
45 ANTTCGGCANCGAGGCTCGCTTGCAGTTTAACCTGTCCCTGTACTGGAGTCACGAGGCGCTCTTCCAG 
AAAGAAAGATCCTTGCAGGGCCCTGGGAGTTCCACACCGTGCCNTTTCGAAGCTGGNTGGGNTTCAAT 
ACTGGGGCCTGAACCTTCACTGAGGGCACNTACCAGCCCCGGNTTTACACCTCGCCCACCTGGAGCCA 
ATCCGGGATGAAGCTCCAGTTACAACCCCTCCCGGTCCTTCCAAACCCCCCAGCACCCCAGCTTCCTTT 
TCCATGACAGCTCTGTCTCCTGGNCTTTCGTCTACCTCCCTACCCTNCANAGCTGGTGGAACTACGGGT 
50 TCTCGNGCTCCTCTGATGACCCCCCACTCCTGGCTNTTTCCAAGTNCAGCTNCTCCAAGTCCAAT 

CCATTGGNTATNAAAACCGGGCCCTGCTGCACTGNNAGGGGAGCTTTGGGGTAAAACGTTATCGAC^ 
NAAGGGGCTGGAAGGCCCTTGGTCCCCAAGTGCCCCTGGCTACCAACAGCTTCANGGAGCACTTTCNT 
TTTTCCCTGCCCGGNAAGGGGGTTCTTTTNAGGAGGGTTNCAAGTCN^ 

ACCCAACTTCNACGGAACATGGGACTAANAACTTCGGAGGGGTGGAATTTNAAGGGNNGGG 
55 AANNTTNATNGGAGGGNTGGGGNACCCTNCC^ 

TNACCGGGCCAACANGGGGGCCCCCCTTTGGTTTNNGNTGATTTTTO 



165 



GGGAAAAAATTNCNNTNCN 

TANAGNAAAAAAAACNNGNTTTNACCCCTGNGNNGNTNAGGGANCCCCNGGGAANAANGN 
CCCCCOTCCNCNNTTTNGGCTAGAAAAACT 

5 

NAAANNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCGG 
CGGCGAGATGTCCGGAGGATCAGCTAGGAGCCTGGGCAAGGGAAGCGCCCCCCCGGGGCCCGTCCCC 
GAGGGCCTGATCCGTGTCTACAGCATGAGGTTCTGCCCGTATGCCCAGAGGACTCGCCTGGTCCTGAC 
GGCCAAGGGTATCCGGCATGAAGTCATCAACATCAACCTGAAAAATAAGCCTGAGTGGTTCTTCAAGA 
10 AGAATCCCTCAGGCCTGGTGCCGGTTCTGGAAACCAGTCAGGGTCAATTGATCTGTGAATCTGCCATC 
ACTTGTGAGTACCTGGATGAAGCATATCCAGGGAAGAAGCTGTTGCCAGGCGACCCCTATGAGAAAG 
CTTGCCAAAAGATGGTCTTGGAGTCCTTTTCT^ 

AAAATAAGGAAGACTGCTCTGGCCTAAAAGAAGAATTGCATAAAGAAATCACCAAGCTAGAGGAGGT 
TCTGACTGATAAGAAGACAACCTTCTTTGGTGG 
15 CTGGTTTGAACGTCTGGAAGCTCTGGAGTTGAATGAGTGTGTAGACCACGCTCCAACTCTTAAAGCTG 
TGGATGGCAGCCCATGAAAAANGATCCCACAGTATCATCTCTTCCTCACTGACGTGGAAGAACCCTTT 
CAAGGGTTNTTTCAACCCTCTACTTGCAGAACAGCCCCTTGAGGGCTTATGACTATGGACTCTGATGGG 
GGACGAGTTCANCCAATGAAAAACATAACTGGANA 
CNTGGGGTTTTATTTTTTACCCNAAAAAAAAAA 

20 

AANACTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGCCTGCAGGNAGNGG 

0 NTGTGTGATTGCGTCCCGNAANACCGGNAGCGCTTGCNCATNGNTGACCAACTGNCTGAANAACANA 
V3 TTGCAGAATTCNAANAANCTTTTTCACTNTTTGNCCAGGNTGGGGANGGA^ 

S 25 TTGGGAACNGNNATNNAANNTCTTGGG 

SJ AAGNGGATGCmTATGGTAATGGCACNATTGACTTC^ 

m GAAAGATACCGACACGTGAAGAAGAAATTATGAGANGCATTCCGTGTGTTTGATAAANATGGTNATG 
U NGCTATATTAGTGCAGCACANCTTTNCCATC^ 

"> GGNTNATGANNTGATCNGGGGACCAGANATNNNNGGTGANGGGNACNTCTACTATGGATACNTGCCA 

30 CATGATGACANCNNAATGAAAACANTNTACACAAT^^ 
^ GCCTTTTCTTTTGTTGNGTAACTC^ 
J„ CCTGTNTTAGTANATTAAGGACTTCC 

*3 CCTGGAAACCTTTNTTTTTAAAAAAATTGGNTCCANGTAACATGGT^ 

0 1 ANAATATTNTAAANCCCCTTCTTGCCCCTC^ 

0 35 ACCAACNGGGGGGNANTCCCNTNTTTTTTTTTTT^ 

01 TCNTTTTTTTTTTNAAAAANGNN 

o 

AANACTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGCCTGCAGGNAGNGG 
40 NTGTGTGATTGCGTCCCGNAANACCGGNAGCGCTTGCNCATNGNTGACCAACTGNCTGAANAACANA 
TTGCAGAATTCNAANAANCTTTTTCACTNTTTGNCCAGGNTGGGGANG 
TTGGGAACNGNNATNNAANNTCTTGGG 

AAGNGGATGCNNATGGTAATGGCACNATTGACTTCCCGGAATTTCTGACCNTGATGGCAAGAAAAAT 
GAAAGATACCGACACGTGAAGAAGAAATTATGAGANGCATTCCGTGTGTTTGATAAANATGGTNATG 

45 NGCTATATTAGTGCAGCACANCTTTNCCATGTGATGACAAACCTTGTOGANATGTTANCNNATC 

GGNTNATGANNTGATCNGGGGACCAGANATNNNNGGTGANGGGNACNTCTACTATGGATACNTGCCA 
CATGATGACANQWAATGAAAACANTNTACACAATGTGGTAAATNTCTTGTANCA 
GCCTTTTCTTTTGTTGNGTAACTCATCTTGTAANAANGTGTNCCCCTTACTG 
CCTGTNTTAGTANATTAAGGACTTCCTTTCCTTCCATGGTGTCTTNCCCNTATTN 

50 CCTGGAAACCTTTNTTTTTAAA^ 

ANAATATTNTAAANCCCCTTCTTGCCCCTCTTAAACTTTAAAANGGAGGGNGGNTC^ 

ACCAACNGGGGGGNANTCCCNTNTTTTTTTTTTTT^ 

TCNTTITTTTTTTNAAAAANGNN 

55 
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CAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
CGGCACGAGGAAGACAAACCCACACGTCCCGGTGGTGGAAACACCCCATGAGGGCGCATCCTCTTCTC 
CTGGTTAGTATTTATTTCAGCACCTGGTTA^ 

TGTTGGCCATTATTTGATTTTTGTACGAAAAAAAAGCTTTGTTATA 
5 AACCTGGAGAGAAGATATTATGGTGACTGAAAATATGGTCAGGTGTCAAATATAAATGTATAAAAGC 
CTTCTTACTGGCCTGNCTGNCATGGTACATTTATTTTATATTTGCTGGGAATACTG 
GTTTGGGNAAACTCTAATTTCTATCACGGNGNCATC^ 

TCAACATTGGGNAACTAANTTTTGCCAGGACCATTATTGATCAAGCAAATAAATTCAAC 

GANGGAAGAAAAAAAAAAAAAAAAACTNGNGGGGGGGCCCGGACCCCAATTNCCCCTATAGG 
10 GGGNATNAANNNNNNNNNNN 

NNNNNNNNNNNNNNl^^ 

NNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNN^ 
15 NNNNC 



TTNAAAAAACTGGACTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
TCGGCACGAGGACGATTCNCTNTTTCGGNNNGTGGNTGNNGNCANGNTTNTGGA 
20 NCNTGGACGAGACACGGACCGCCTACATNCTCCAGGCGGTGGAGAGTGCCTGGGAAGGGGTGGACCG 
GAAGAAAGCCACGCGTGCCAGAGACTCAGCCACGGCCGAGAACCCTAACGGGGTTGGGGCGGAGGCA 
GAGGTGCTCANNCGGCCGTCCTCACTCCCCCAAGGAGGAAGGAGTGCCTGGGGCAGCCGCAGCCCCG 
Q GNCCCAATTGTGTTCTGTGTGNAGCTGAANTCACTCATNTCCCANGTGANGGACCTGCTGCCGACCTN 
U3 GGCGAGGGCTTNATCCTGGCTTGCCTGGAGCACTACAGCTACAANCCCGAGCAGGTGATCAACAACTT 
f6 25 CCTGGAAGGCGGNTTGGCCCCCACCCTNANCCAACTGGACCGNGGCTTGGACAGACAGGTGAAGCCG 
SJ GACCCGACNCCCTTGNTGACGTTTNGTCACAACGTTTTCAAAAATGACAAGTT^ 

m GGACTTGGTGGAACCTGACCCGGGTTGCCCCAAGGGCAGGAAGGAAGGAAAAAAAACCCCCCGGAAC 
Zl CTTTGTTNAACNAAAAAGCCGGGAAGGGGCCAGGCCCCACNGGCAANNCTTT^ 
^ NNTGGTGGGTNGGAAGGAAGGTNCCCCTTTCAACCCCGGGGGAAGGGCTTTNCCCNTACCCG 
7: 30 GGACCAANTTTCNNNGGGTTTAGNTNCCNACNNCCCCCTTTCCCATTG 
m CCCAACCAATTCCCGGAACTTTGNANTTAAAAAANANTTTNTT^ 
3 TTTTCCTTTAAGGGGGCCCNAAAAAACCCAAAAATTNCCCCGNGGNAAANGGCT 

o 
en 

£3 35 TTNAAAAAACTGGACTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
01 TCGGCACGAGGACGATTCNCTNTTTCGGNNNGTGGNTGNNGNCANGNTTNTGGANCAG 
O NCNTGGACGAGACACGGACCGCCTACATNCTCCAGGCGGTGGAGAGTGCCTGGGAAGGGGTGGACCG 
£ GAAGAAAGCCACGCGTGCCAGAGACTCAGCCACGGCCGAGAACCCTAACGGGGTTGGGGCGGAGGCA 
' GAGGTGCTCANNCGGCCGTCCTCACTCCCCCAAGGAGGAAGGAGTGCCTGGGGCAGCCGCAGCCCCG 
40 GNCCCAATTGTGTTCTGTGTGNAGCTGAANTCACTCATNTCCCANGTGANGGACCTGCTGCCGACCTN 
GGCGAGGGCTTNATCCTGGCTTGCCTGGAGCACTACAGCTACAANCCCGAGCAGGTGATCAACAACTT 
CCTGGAAGGCGGNTTGGCCCCCACCCTNANCCAACTGGACCGNGGCTTGGACAGACAGGTGAAGCCG 
GACCCGACNCCCTTGNTGACGTTTNGTCACAACGTTTTCAAAAATGACAAGTTTGA 
GGACTTGGTGGAACCTGACCCGGGTTGCCCCAAGGGCAGGAAGGAAGGAAAAAAAACCCCCCGGAAC 
45 CTTTGTTNAACNAAAAAGCCGGGAAGGGGCCAGGCCCCA 

^TGGTGGGTOGGAAGGAAGGTNCCCCITTCAACCCCGGGGGAAGGGCITTNCCCNTACCCGGGGG 
GGACCAANTTTCNNNGGGTTTAGNTNCCNACNNCCCCCTTTCCCATTGGG 
CCCAACCAATTCCCGGAACTTTGNANTTAAAAAANANTTTNTT^ 
TTTTCCTTTAAGGGGGCCCNAAAAAACCCAAAAATTNCCCCGNGGNAAANGGCT 

50 

TNNNNCAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GTTCAGGGAGCTGTTTCCCGTATGTATCCTTCAGGGACCTGTGCATATATTCAAAGGGGAACTGTTm 
GCTGAAAACTGCATTTTAACTGCATTCAGTATATGTCAAAAGAAGGCGAATCTATTGAGAGCACAGTG 
55 AATTTGAAGGATCTGGAGGAAAAGAAGGAAACCTTTGA^ 

TCACTTAGATGTAAACCATTAGAGCCCAGGGAAATGCCTGCTACTGGTTGAGTGCAGAACTCCTTAGC 
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AGAGACTGGCCCAGCTGCCTGGCACCTTGATAG 

CTTGTTCCAAGTCCTCCCCTGCAGGACTTCAGAGAAGTCAATTTTCCTGTTTCCATT 
TGTTGCCTAACTCAAGGTCACAGCATTTTTCTCACTTTTGTCCTATGC 
TTTAGATTTTACATGGAAATCTAGAACTT^ 
5 AGTTTTCTGGTTTGNTTTTTC 

CTTCCTTTCCTACANTGGNCTTTGCCCTGGGTGGCNACAATTATTCCTTACCTGCCCTGGGTCTA 
CGGGGATTTTCCNATTTCCTTTCCCTTTNAATTTAATTO 
CATGGAAAANTTTTNGNAAATCCTAANGGGGNC 
GGAAAAAANNNAAATTCCATTGGGGGGGGGCCNTTTTTT^ 

10 

AANNNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTGACC 
GGCAAGACCTCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTCAAGGCCAAGATCCAAGA 
CAAAGAGGGCATCCCCCCAGACCAGCAGAGGCTGATCTTTGCCGGGAAACAGCTGGAAGATGGCCGC 
15 ACCCTGTCTGACTACAACATCCAGAAGGAGTCCACTCTGCACCTGGTCCTNCGCCTNAGNGGNGGGAT 
GCAAATCTTNGNGANGACCTTGACCGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATC 
GAGAACGTCAAGGCCAAGATCCAAGACNNNGAGGGCATCCCCCCAGACCAGCAGAGGCTGATCTTTG 
CCGGGAAACAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAAGAAAGAGTCCACTCTGC 
ACNTGGTCCTNCGCCTAAGAGGNGGGATGCAAATCTTNGNGAANACCTTGACCGGCAAGACCATACC 
20 CTGNANGTGGAGCCCAGTGACACCATCGAGAACGTCAAGGCCAAANATCCAAGACNNGAGAGGGCAT 
CCCCCCAGACCAGCAAGAGGCTGATCTTTGCCGGGGAAACAGCTTGGAAAGATGGGCCGCACCCCTGT 
TTTGACTACAACNTCCAGAAAGAGTTCNACTCTGCACCTTGGTCCTTCCGGCCTTAANNGGNGGANTG 

O CAAATTTTNCNGGAAAANCTTGGACCGGGNA^ 

*n CCTTTNNGAAACGTTAGGGCCAAGAATCCCAGNAGN^ 

m 25 GNITNATTTTTTCCNGGAAANN^^ 

\i CCCCTNTTNnsrCTTTGGTCCTTC 



? Z GGCCGNTGTNNNNNTCNTT^ 

30 GNNTGCCCNNNNNNCCCCCTNGGGGNGANNCNGCNCNNNNN^ 
^ CCTATTACC AANGG ATTAC ANTNTCNACN CGCN GGTTNNTCCCCGTCCCGTCTGNCIWANTNCNCNNN 

* NTNC^TNCN^TTCNNNACCCNNCNCCCCNNAGTNCCCm^ 

0 CmTTTNNCTGCCNCNCCACNNGN^ 

01 GNGCCCCCCNNNCNCCCCCNNCNCNATACANCCACN^ 
P 35 GCNNNCNCCGGGGACNCTNNNGCNGNCN 

£fl CTACCCCTNGNGCGCGNNCGNCNNNCNNCACTC 
n NC^TGCCNCCCCCGTCCGNCNNTCNNGCC^^ 
12 TNNNCCCNCTNTCNCNNNGTCCCNTO 
** CTNCCNTCANTTCNNTCNW 

40 CCACTCTCCCTCGTC^TNCCCTNCCCCNTCNTNACCNCNNCCGCCCNCGTNTCACCCTTGCNNCCNCGT 

TGTCCCGCCGCACNCCCCCGNNACGNCTNGNNCNCNNTNTCTTNCGCCGTCCCGCNCAGNCAGNTGCC 

CTNNCNCCNCGAGCGGANCNNNNANCCTCCTO 

CCNCNGGCNNCCCCTCNTCCNCNCNNCGNCNTNCCNTNTNNNCTCCGCGGTCCTCCCNCCTO 
NTNNCNTCCNGCCCTCNTTNNCCNGCN^ 
45 CNCNNGNGANCGCNCTCNNTNACTGATC 

TNCCCGCNTCAGTNGCCNTCNTNCCTCCCCCNATCNCNCCTCTCNGCTCCCTCTCTCNCCTCCCTNCGA 
CCNCNTCTNNCNTACACNGCGGCTTNCNN^ 

NCNNCTCNNANCTCGCNACNNTNACTCCNCNCGCNNTACCCTCGTCCNNCACCTNNCCNGCTG 
TCCNCCTCCNTGGCTCNTCGNCTNNACCTCCNGCACGTCCGCNCCNCCCGTGGNCTCTTCNCGANCCNC 
50 GCNCNNCNCNCGAATNCGGCNCNCACGCNNCNGACGCGATGNCAGGTANGTNGCNCCNTCCGCNCGN 
ANNTCCCNCNCGATCGNCNCCNCGNNCNNNNATGCGACGNCCCCTCCCCGANGTCNCGNNCGCTNCN 
GACGTGNCNCNCCCCTGNACGTAGCGNCCTNACCCTNTCTTTCTCCCCCNCNAGGGTCCCGCCNCTCCC 
GCCCCCGCTNCNNCATCGGTGCTCCNTCCG 

55 
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CTCGACAAGNGGGNGGGAAGNGNCTGCNGTGCTCTCTTTNANCAANATCTGGAGCTCCACCGCGGTG 
GCGGCCGCTCTAGCAACTAGTGNGATGCCCCCGNGACTGCAGGNNTCCGGCAATANGNTCNTTTTNGA 
TT^TNTAGGANTACATNNGCATATNCTTNGGGGG 
AGNNANTNNTANNTTNNGNNCNNNNGTC 
5 NTNTTTAATGGTNCANANGNGCTNTGNTNNANNTNAGNNNCT^ 
NANNNTANNNNNNCNGGTN^ 

TTCNAGATTTGNGGNNNNANGCNTGGNNCGGNGANNTTCNNTTO 
CTGNCTCTNTNGNCNNTTNGNGTANNANNNCTTNAGNGTNNT^ 
NGNNCAGNNTNNTNCNTNANTGANTNTNGNNCAGNAGGTCGGTTATO 
10 TNTCCNGCNTCNACNNTATNN^ 

NTGNCCNNGCANANAAGCGTCCC^^ 
NNTACTNTNGNTNNATC 

GCCCCCATANCACANTAGNCTCNCNNATTCCW 
TNCGCTTNCCGTTTTGCTANCNNT^ 
15 NCNNCTTTTNANNGNACTCGCCGGNTC 
NCTNATGTANANCATTCNNGNNTNC^ 
NNTATNNNNNCNTGCCTGNTO 

NTTTTGAACTNGTGANANGTTGNNACNNAATNGACCNTATGTNl^ 
TNCNNATANTACNCTNCTNCNNNNNACTTNTCTCTGSTTO 

20 

NAAAACTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGCTTGNAGGCCGAC 
Q GCGCTTCGGTATCTGCGGGCCCCGGTGCAGACATGGCCAAGTCCAAGAANNACCCNAGCCCCANCCA 
tf| NTCCGAAAATNGNATNAGAAACCGGATTAANAAA 
m 25 GNNAANCCCNANTTNCTNNAGAACNTNCCCTTTN^ 
Vi NNCNNGCCNACNATNCCNAGGNCN^ 

m GGAGANNAAGCCCAAGATNCCACAGGTGGCAGCCGCAAGCTTAANCGACTTGGCTANATTCTCACAC 

12 CANACTGNGGAAANGCGCTCTTGCTCTCATTCCAAAGGGCTCNANGCTCTGTCCGGCANAANCCAGGG 
CAAAGGTTTNCNCCAAGNNAAACCNCNTGTGGNTGTGGNTCNACTGTCAAAGGTGCCAAGGCCCCAC 

7\ 30 AAANATCTNGAGTANAAAACCTNTTTTGTCACTGTGAAGACAACAAAGACTTGTGTG 
W TCTTGTCTTCCGNGGGGCTTGTGTCCTNC 

r - AAAAAAAAAAAAAAAAAAAATTTNGGGGGGGGGNCGGGGNC^ 

13 GGNNTTTTAANNNNNNNN^ 
CP NNNNNNNNNNNNNNNN^ 
O 35 NNNNNNNNNNNNNNN^ 

Ejl NNNNNNNNNNNNNNNN^ 

NAAAACTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGCTTGNAGGCCGAC 
40 GCGCTTCGGTATCTGCGGGCCCCGGTGCAGACATGGCCAAGTCCAAGAANNACCCNAGCCCCANCCA 
NTCCGAAAATNGNATNAGAAACCGGATTAANAAACCCCGANCNN^ 
GNNAANCCCNANTTNCT>WAGAACNTNCCCTTTNNCNAN^ 
>^CNNGCCNACNATNCCNAGGNCNTN^ 

GGAGANNAAGCCCAAGATNCCACAGGTGGCAGCCGCAAGCTTAANCGACTTGGCTANATTCTCACAC 
45 CANACTGNGGAAANGCGCTCTTGCTCTCATTCCAAAGGGCTCNANGCTCTGTCCGGCANAANCCAGGG 

CAAAGGTTTNCNCCAAGNNAAACCNCNTGTGGNTGTGGNTCNACTGTCAAAGGTGCCAAGGCCCCAC 

AAANATCTNGAGTANAAAACCTNTTTTGTCACTGTGAAGACAACAAAGACTTGTGTGACC 

TCTTGTCTTCCGNGGGGCTTGTGTCCTNCTTGTGTTNTTTTACCACATAAAT 

AAAAAAAAAAAAAAAAAAAATTTNGGGGGGGGGNCGGGGNCCCA 
50 GGNNTTTTAANNNNNNNNNNNNW 

NNNNNNNNNNNNNNN^ 

NNN>nS[NNNNNNNN^ 

NNNNNNNNNNNN]^^ 

55 
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AAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
CGGCACGAGGGCGGTGACGGCCGAGGCGACAGAACCGAGGGGCTGTCGTTGGTGGGCGCTCCAGGGC 
TCTGAACGAGAGAAGCGTGACCCGGAAACGGAAGCGAGTCCCCATCCCAACTCCGCCAGGTTTCACG 
CTAGCCCCAGGCTTACTGGTAGGCTCCTGCTGCCATGGACCTGTTGTTTGGGCGGCGCAAGACGCCAG 
5 AGGAGCTGCTGCGGCAGAACCAGCGCGCCCTGAACCGGGCCATGCGAGAGCTGGACCGTGAGCGACA 
GAAGCTCGAGACCCAGGAGAAGAAAATCATCGCGGACATCAAGAAAATGGCCAAGCAGGGCCAGAT 
GGACGCGGTCCGGATCATGGCGAAAGACCTGGTGCGCACCAAGCGGTACGTNCGAAAGTTTGTGTTG 
ATGCCGGCCAACATNCANGCTGNGTCCCTTCAAGATCCANACACTCAAGTCTAAACAACTCAATGGCN 
CAAGCCATGAAGGGCGTCACCAAAGCCATGGGCACCATGAACAGACAGNTGAAGTTGCCCCANATCC 

10 ANAAGATCATGATGGAATTTTGAGCGGCAGGCAAAAATCATGGGNNTTGAAGGAGGAAATGATGAAC 
CAACCCCCTTCATTAACCCC^TTGGGGGACCAGGNCCATTAAAAAGGGAAAGTGNTGCTTT^ 
CCCAGGTNCTTGGACNAACTTGGGGGTTGANCCTGAAAAAATGAACTTTTAAAA^ 
GGANGGTTTCCTTTAACGNNGGNTO 
GNGGGANCCCNAANCCCNAACCTTGGGNGGGNAA 

15 GCCCNTTTTTTCCCCAAGG 



r*3 
9 a 



TTNANAAANCTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCA 
TCAGCAGCTCAGGCCCTGCTGNGACCTACCGACCCTACGACGAGGGTCTGAGGCGGNGGGTCTTCATC 
20 ACCAATGAGACTGGGCAGCCACTGATTGGGCAGGTGTGGCCCGGACTCACCGCCTTCCCCGACTTCAC 
CAACCCCGAAACTCTTGACTGGTGGCAGGACATGGTGACCGAGTTCCACGCCCAAGTGCCCTTCGATG 
GCATGTGGATCGATATGAACGAGCCATCCAATTTCGTGAGAGGCTCAGTGGATGGCTGCCCGGACAAC 
AGCCTGGAGAACCCGCCCTACCTGCCAGGGGTGGTTGGCGGGGACCCTCCGGCAGCCACCATCTGTGC 
CTCCAGCCACCAGTTCCTGTCCACGCATTATGACCTGCACAACCTGTATGGCCTGACTGAANCCTTACC 
03 25 CTCCACAGGGCCTTGGTGAAGGTTCGAGGGATGCGTCCNTTCGTGATCTNTCGCTNAACCTTTGNTGGC 
CACGGCCGATACTCCGGCCANTGAACAGGGGATGTGTGGACAACTGGAACANNTTTCTTACTCCGNGC 
CAAAAATCCTGNTTTTAATTTGTTGGGGGTGCCCCTGGGAAGGGGCTGACATTTGGG 
ACACTTNAAAAGAACCTGNGTTGCTTTC^ 
r I CCAAATTGCCCNTGAAAAAGCCANCCCGAAGGNAACCCGTANAAGGTTTAANNGAANACGGGNNCAA 

30 CNAAGCCTTGAAGGAAAGGGCNTTTAACC^ 
m CTTTTTCCCAAGGGGNCCCCC^TTTAAAAAGGGNAAAAAAAGGGG^ 
^ NT 

P 35 TTGANAAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
£fi CATCAGCAGCTCAGGCNCTGCTGGGACCTACCGACCCTACGACGAGGGTNTGAGGCGGGGGGTCTTCA 
TCACCAATGAGACTGGGCAGCCACTGATTGGGCAGGTGTGGCCCGGACTCACCGCCTTCCCCGACTTC 
ACCAACCCCGAAACTCTTGACTGGTGGCAGGACATGGTGACCGAGTTCCACGCCCAAGTGCCCTTCGA. 
TGGCATGTGGATCGATATGAACGAGCCATCCAATTTCGTGAGAGGCTCAGTGGATGGCTGCCCGGACA 
40 ACAGCCTGGAGAACCCGCCCTACCTGCCAGGGGTGGTTGGCGGGACCCTCCGGGCAGCCACCATCTGT 
GCCTCCAGCCACCAGTTCCTGTCCACGCATTATGACCTGCACAACCTGTATGGCCTGACTGAAGCCTTA 
GCCTCCCACAGGGCCCTGGTGAAAGCTCNAGGGATGCGTCCCTTCGTGATCTCTNGCTCAACCTTTTGC 
TTGGNCACGGGCGATACTTCCGGCCACTTGGACAAGGGGAATGTGTGGAGCAACTGGGGANCCAGCT 
TTTCCTACTCCCGTGCCANAAAATCCTGCTTTTTAAATCTTGCTGGGGGTGCCCCNTTGGTAAGGGGGC 
45 TGACATNNTGGGGCTTNCTGGGCAACACCCTNAAAGAACCTGTGTGTTCNTTTGGACCCCANCTNGGG 
GGCCCTTCTACCCCCTTCATTGCCGGAACCCCAAATGCCCTTNAAANAGCCCAGCCGGAAGGAAACCG 
TACAAGGTTTNAAANGNAAAANGGGNCCANAAANGCCATTT^GNAAGGGCCTTTAAACNTTGGGNC 
TTANGGGNCATTGGGCCTANTTTTTTACAAANTTGTTTCCCAANGGNCCCCCNTTTAAANGAGGAAAA 
AAGGGGCCCNCCCCCCNNl'l'llTlGTGGGTACCCCCCT 

50 

TNNNACAAAACTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGC 
CGAACTGACCCAGAGAAGGGCAGTGTCGTCTCGGCGGCGCTGCAGAAACCCCCACCCAAGACGGCTC 
CCCCTCCCCGGGCCTGTCCCCTCTTGCCCGCGAGTCCTCTCGCCTCGTAGGCCTCTCGGATCGTATATC 
55 GTGGGGTGAGGTGAGAGCAGGCCCGGGGAGGGTGGTTACCGCTGAGGAGCTGCAGTCGCAATCAAGA 
TGATAGAGGTACTGACAACAACTGACTCTCAGAAACTGCTACACCAGCTGAATGCCCTGTTGGAACAG 



□ 



170 



10 



IP 



GAGTTGAGATGTCAGCCAAAGGTCTGCGGCTTGAGACTAATTGAATCTGCACATGATAATGGCCTTAG 

AATGACTGCAAGACTGAGGGACTTTGAAGTACAAAGATCTTCTTACTCTAACTCAGTTCTT^ 

ACACGGAGACATTTTCTCTAGCTGTGAATTTACTGGACAGATTCCTGTCTAAAATGAAGGTACAGCCC 

AAGCACCTTTGGGTGTGTTGGACTAAGCTGCTTCTATCTGGCTGTAAAATCAACAGAAGAGGAAAGGA 

ATGTCCCATTGGCAACTGACTTGATCCGAATAAGCCAGTACAAGGTTCACGGTTTCAANACTTGATGA 

ANAATGGAAAAANATTGTATTTGGAAAAAGGTGTGTTGGAAAAGTCAAAAGCTTACT^ 

AGTTTTTTACAGGCTNTTATTACTCACTTCCCTTTO 

AGTNNCCTTTAATTTTTTGAAAANACTTA^ 

AAATAATNNTTTTTTTTNAAAACNA^ 



GAGCCTATANNGAGNCGNATTACAGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGT 

CCGGCAGCTCCGGAGGCTTTTTGCCCAGCTGGCTGGAGATGACATGGAGGNCANCGCCACAGAACTCA 

TGAACATTCTCAACAAAGTGGTGACCCGACATCCTGATCTGAANACTGATGGCTTTGGCATTGACACA 

15 TGTCNCAGCATGGTGGCTGNAATGGATAGGGACACGACTGGCAAACTGGGCTTCGAAGAATTCAAGT 
ACTTGTAGGAACAACATCAAANAGTGGCAGGCCGTATACAAACAGTTTGATGTTGACCGNTNAGGGA 
CCATNGGNATGCATGTGAACTCCCCAANGGNGCCTTTTGAGGCAGCAGGATTCCCGCCTGAATGAACA 
TCTCTACAACATGATCATCNCGACGCTACTCANATGANGGGAGGGAACATGGATTTTGACAAATATCA 
TCNAGCTGCCTNGGTCANACTGGNATGCCATGNCCCCNTNCCTTCNANTCTCTCGACAAAAGANTGGC 

20 ACCTGGACAAATCCAGGTGANCTCCNTNGAGTGGCTNN^ 

GAGCCCCAANGNCCTGCCCCNCTCATTNCCTTTGCTGGNNGGAGTCCNCCCTTNGACTTCTTCG 
CCCCCANGGCNTNATTTCTTGNNTGC^ 
H NGNCTNTTTAANCCCNTTNGCCAC^ 

J TNNCACTGCCNTGNCCCCTNNAANTNCCNCNCCCTCNACGCACAANCCCATTC 
h%25 NAACCCTTATATTTGCACCCNGTTGNCANNCCTCCACAANCTCGNNGTGGTTTT 
;"1 GCCNCTNNTNCNTAACTTCTOT 

™ TNTCTTTCCACTCTCCNNTCTCNNTNCATCTNTGCCCANATATNTTGTGCCCTTNCN 

U'S 

3 : 

+ 30 

W CCCCCCNNTTCNNNNGNAGANGTNTNNNNGNTAN^ 
a NCCTNGNGGGAGGNNNCNNNNCTNNNNNNN^ 

O GGNCTTATATGAGTCGTATTACAAANGNATNACACTCCO^CCCNNGNGGCTCTNCNNANACACGGCCG 

m NNANTC^CNTCNCNNNATTTTATTTTNNCNCG^ 

n 35 CCNTCGCNNTNGTCNCTATNNTTNCTTTCTGNTNNGAT^ 

CNAGGNGNCTANNCNCNCNTGNTNNNACANTCACCCTNGCTNCCCCGNCTO 
ACCNNNCNNGNNANNCNTCNNANNGATCC^ 
1 JS " CCGGCNTCCCNTTTNCTCTCNNN^^ 
TGANANCCCNTNNTNANNNTCNCT 
40 AGNCGACTCCCANNCNNNGNCNTTTGNAl^ 

NCCGNCCCCTANNTACNCNNTACGANTCGNNNANNAANNCTCNNACTCGNCGANNCG 
>nN[NCNGNCNCCNCNANNTTNNGW 
CANGTCNCCNNNCCNNNCTAGGTT^ 
NTGNCTNCGTNTCGC^CTTCCNT>MNNNANNN^ 
45 CNTANTATGANNNCTNCNTTCNCCN^ 

TTCNNCTNTTNCCNTCGANTCCACTNNNNNGTCNN^ 
CTATNTGTCCTTCNNCTACTNNCAGCN^ 

GTGTGNCTNCNCOSfCCATCNCCNTNNACNNTTCCNNACCCTNNNCGC 
CGGTNACGNCOTTCGNNNCAGCTCNTNTC 
50 ACTCCTCTGTCCCTATTGCCCTNNATATNCnSFCCACGGNNGGANNNTNGNC 

ATTNCCTCTGTCNCNTCGGCACNNGANNNTACGCATCCNGCNACCTCCNATGATCACTNNGNTCTGTC 
GNNCCCCCGCANGCGTNTCGCNACGTNTCGNTATOT 
ACTCTGTAAAGNCACGCTCNCNGTTNNNG^^ 

CNNANGCCANGCGNCGATTGNGTGTTGNGCTNNCGAGNTAGNCGCCNCCCNCNCTCACCNTNANNGA 
55 NNNNCNCCCNCCCCCCCNCACG 
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GCCCTATA>WGAGNNGTATNACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
TTCGGCACGAGGCCGCTCCCGAGCGCGGCGGCCTCGTCTCTAGGCCGTGCAGCTGCTGCCACCGCCGT 
CTGTCTGCCTGCCCTCCCGTCGGTCCACCCGCAGCATGAGCGGCCTGCGCGTCTACAGCACGTCGGTCA 
5 CCGGCTCCCGCGAAATCAAGTCCCANCAGANTGAGGNGACCCGNATNCTGGATGGGAAGCGCATTCA 
NTACCANCTAGTGGACATTTNCCAAGANAACGCCCTNNGGGANGAAANGCNANCCTTGGCCGGCAAC 
CCCAAGGNCNCCCCACCCCAAANTGNCAACGGGGACCANNATTGGGGGGACTATNAACTNTTCGTGG 
AGGNTGNGGAACAAAACACACTGGAGGANTTCCTGAAACTGGNCTGAACCAANTCANCCCCCTGGAC 
TTTGTCATTACATTTCCCTTCCCAGGCATTACCCCGGGCA 
10 TATTCCTAACCTGAACGGGGGGNGCTCTCCCCTCAANCCAAAGANCCCTTTTCNTCCCCTAANTGTAA 
GCCCCCTTCTTTTTTATTTAGAAAGNAANATTTNCTCNCCCACCGGGGC^ 

AAACANACCNAAATGGCTGGNNTGTTNCTCANANTCGGGNCCCTGNGGGTTGTCACCCTTGNCTGGGN 
CTTGTGTGATGGGGCACCTTTTNTTGATO^ 

CCCTTNCGGGGNGCACCCCCAGAAAAAAATNAAANGGTTGCC^^ 
15 AAAAAAACTNNGGGGGGGGGGGGGGGCCCAAACTTNNNNT^ 
NNCN 



GGNGGGNGGGGNGCGNAAGGAAATNTTTTATTTNNNNTTO 
20 AGNGNNGNCANNTTNTNTTTT 

G>WGCATTACAGGGGNGGACGCTCTNCAANTAGTGGCTCCCCTC 

CNAANNGTTGTTTTTNTNCTC^ 
O CTCANTNTTATCNTTTTNCNNNGTTTNTC 
%p CNANACGGACCTNNTGTTTTNTNTTNTCNACNT 
ffl 25 TTCATATATTCCTNCTAATNNNCNNAN^ 
Cl NCNTNTANCNNNTNTCNTNTCCNCGTGCCTC 
m TGNCTNTTACTNNACGANNTGTTNNCTNN^ 
Zl NNTNTNNNTNNTCTCTN 

TGTCCGATGNGNNTNTATNCGTNTATCTCNNNGCNTNNCNANNN^ 
;P 30 NGTNATGNNCNNNTNCGNN^ 
W CGTGTTCNATCCTNGTACNCTNATCT^ 
9 TNCCCATNANGCAGCNTCNTGTCATNTN 

O NTANTTCCTCCTACTCGCTCCCNTNTNTNTCNNTTTTNCNCCCTN^ 
Ljl NTCNNTNTATNTNATTANGNTNNTNGTNTTANTNNCT 
p 35 NTGTAATNCTCCCNTTNATATANTATNTN 

fji TCGNTCGTCGTTNNNTCNTGANNNCCTANGTANANNCNCGTTGTNCGNGNCGCTO 

TTCTAGNNCGGCTNNCTCTCTNACGTACNTTTGTAANANTANTNANTNNATGGAGTATTCTC 

?^ AGATCGATCCNCCGTACGTNNNTAGCTATNTTCTC 

r NNNTTNGTNTNTNANGTC^ 

40 GTATGNNACTTNCGTGAANNNCTCN^ 

TACTTACTNTTCGNANTGNTACGGTCCCTATCTATGNATGTNTNTTGCGTCGTGTNTNGTTO 
TCGNNTNGGTAGNGGCCG 



45 GGNGGGNGGGGNGCGNAAGGAAATNTTTTATTT^ 

AGNGNNGNCANNTTNTNTTTTCNTCNGGGANNCCTANTAGGAAC 

GNNGCATTACAGGGGNGGACGCTCTNCAANTAGTGGCTCCCCTCCGTTCTTGNTACGACTNNNCC 
CNAANNGTTGTTTTTNTNCTCCN^ 
CTCANTNTTATCNTTTTNCNNNGTTTNTCGGTTT^ 
50 CNANACGGACCTNNTGTTTTNTNTTNTCNACNTCNTATTCNTNTACCAGN 
TTCATATATTCCTNCTAATNN^ 

NCNTNTANCNNNTNTCNTNTCCNCGTGCCTGTGAGTTANCNCNNCNANCNGN 
TGNCTNTTACTNNACGANNTGTTNNC 
NNTNTNNNTNNTCTCTN 
55 TGTCCGATGNGNNTNTATNCGTNTATCTCNNNGCNTNNCNANNl^ 
NGTNATGNNCNNNTNCGNNAGNN^ 
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CGTGTTCNATCCTNGTACNCTNATCTITrGATANNNTC 
TNCCCATNANGCAGCNTCNTGTCATNTNCNCTNGT^ 
NTANTTCCTCCTACTCGCTCCCNTNTNTNT^^ 

NTC^TNTATNTNATTANGNTNNTNGTNTTANTbWCTCTCNCNTNNNGAGACNCTCTATG 
5 NTGTAATNCTCCCNTTNATATANTATNTW^ 
TCGNTCGTCGTTNN>TrC^TGANNNCCTANGT^ 

TTCTAGhWCGGCITWCTCrCTNACGTACNTTTGTAANANTANTNANTNNATGGAGTATTCT^ 
AGATCGATCCNCCGTACGTNNNTAGCTATNTTCTGTANCACNTAAN 
NNNTTNGT^^^^TNANGTGTGTNTNTNGCNTNTGAGTGTACATANGTATGTTCAATCTNTO 
1 0 GTATGNNACTTNCGTG AANNNCTCNACGANACNTANNTACGG ACA ANGTNNCNNANGTANCTNTNNG 
TACTTACTNTTCGNANTGNTACGGTCCCTATCTATGNATGTNTNTTGCGTCGTGTNTNGTTNCTATATN 
TCGNNTNGGTAGNGGCCG 

15 CANAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
CGGCACGAGGAGCGCTCGGAGTTTGCCACTTATCGGTCATCCTTGGTGTCCGCAGCACTCTCTCCCTCT 
CTCTAGGGCGGCGACCTCCGGCGGCCGGAAAGTCACCATGTCCATCCTGAAGGTCCACGCCAGAGAG 
ATCTTTGACTCTCGTGGGAATCCCACCGTTGAGGTTGATCTCTTCACCGCGAAAGGTCTCTTCAGAGCT 
GCTGTGCCCAGTGGCGCTTCAACTGGAATCTATGAGGCCCTGGAGCTTCCGGGACAATGATAAGACGC 
20 GCTACATGGGGAAAGGTGTCTCAAAGGCTGTTGAGCACATCAATAAAACTATTGCGCCTGNCCTGGNT 
AGCAAGAAGCTGAACGTCGTGGAGCAAGANAAGATCGACAAGCTGATGATAGAGATGGATGGCACA 
NAAAATAAGTNCAAGTTTGGTGCGAACGCCATNCTGGGCGTGTCCCTGGCTGTCTGCAAGGCTGGTGC 
TTGTGGANAAAGGGGTGNCCCTNTANCGGCACATNGNCGACTTGGCTGGCAATGCTGAAGTCATNCTG 
CCAGGTNCGGCTTTTAATGGCATCAACGGNGGCTTTNATGCTGGCNACCAAGCTGGGCCTTGCCGGAN 
25 NTTATTAATCCTTTCTGGTGGGGGCCCAAAACNTTCCGGGAGGGCCATTCCCCATTGGAACCAAAAGG 
TTTANCCCCAANCTTGAAAAAAGNTCTTCAANGGANAAATTTTGGGAAAGGATGNCCCCCCACCCTNG 
«2 GAAAAAAAAGGGCNGGTTTTTNCCCCCAACATTCCTGGGNAAAAAAAAA 

JV. NTTNAAAAAAGGCCCTTTGGCAAAGGGTTGGGTTTCAAAGGNAAAANGGGCTTNATTNGGGAATGGG 
't CCNNAAACTTGCCCTTTAA 
30 

w 

a TTNANCACNATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
£3 GNCACGCANGCCCTCANCATGGAGGGAGCNCGNCCGCTGNCGGCGGCTCGCGGCAGCNTCTGAAGAG 
01 GCCAAGGCGGACGCCCCCTCTGCGCACAGTGGCTGGGGGTGCGCACCGNCTCANGGGCTGGCCCACA 
O 35 CCTTTCTCTGTGAGGGCGAGGGCTAAATATAACCCGGAGAGTGAAGCCAGTGATAAGCTGGGGCCTGT 
{n CTGGNCCTGANTTCTGTTGAGACCTGGCGGNTAGCAGGGCCCAAGCTAGGNCCGGCTGGGAGACGTTA 
GTGTCTCCTTGTGCTAAAGGCCTGGCTGACCTCACCCACAAGATCCCAGCCTCCCCACTATTTATAGCC 
CCAGAGGCCCTGGGAGGGTAATGTGGGGGCAAGAGGAAAAAGTGGAANGAACGTGTGCATTTGAACC 
TTTTGAGTCnTGGTTATGCTGCTAAAAAACCACATGACCATGGCAAGTTGCCTTAGGCACTTCACCTTA 
40 ACCTTCCTTACTTGGGCAAGTGGGGGGNGATGGNCCACATATAAATGCTTGGGGAGGNCCATTTGGAN 
AATCACACAAGAATGCAAAGTANCAGGTGCCCGNTTTTGTTTGATTGAACCACAGGCTTTCCAAATCC 
AAGCCACTTGTNAGGCCTTTGGGCCCTGAAAATTTCTrGAAACNAACAACTTAGGTTTTTCAAGGGAA 
GGCTTGGNCCTGGGCCTNAAAAANNTTTTGNTTTGCAri'l'lU'rri-rGAANCAAAAGGGGGTNNAAACG 
NTAAAGGGCCTNCCGTTTTNAAAGGNNAAAAANAATTCTTNGGGNCCCAAATTTTT^ 
45 GGGTTTGNCCCCCCCCNAAAATGNATTANGGGGCCTGGGGGGGGGGTTTTTAAAATNCAAANGGGGG 
GGNCNCAGNTTTTTTTTTTTTTTN 

TNNANAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 

so GCTCGAGiuiuuTnu'iuuuuuu^'i'ii'iuuuuu^^u^i^ii'iiiiui^iiu'ri^i'rri'i'ri'i'ri'rrri'rrri'rrri' 

TTTTTTTTTTTTTTTTTTTTTTTTTT^ 
bWAAAAAAAAAAAAAAAAAAANTTTTTTTNNNW 
TTTmWGGGGGGCCCCCCCCCCWTTNTTTT^ 
AAAAAANGGGGGGGNAAANNGGTTTTTTNAAAAAAAANTTTTTTAN^ 
55 AAAAAGNGGGNTNNAAAAAANGNGGGGGGGGGGGNCCCCCCCCCCCCNCNNNTTNTGGGGGGGGGG 
GANNNNNNANNNNNNNNNNN>WNN^ 



o 
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NNNNNNNNNNNN^^ 
NNNNNNNNW 
NNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNN^ 
5 NNNNNNNNKNNNN^ 

NNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNN^ CN CCCCCCCCCCCCCT 



10 TTWttsTNAAANCTGGAGCTCC 

TCCTGTTAACTCTTAATAAACTTACACATGCAAGCATCTACACCCCAGTGAGAATGCCCTCTAGGTTAT 
TAAAACTAAGAGGAGCTGGCATCAAGCACACACCCTGTAGCTCACGACGCCTTGCTTAACCACACCCC 
CACGGGAAACAGCAGTGACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGTTATATTAATT 
TTGGTAAATCTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAGTACGGCGTAAAA 

15 CGTGTTAAAGCACCATACCAAATAGGGTTAAATTCTAACTAAGCTGTAAAAAGCCATGATTAAAA 

AAATAAATGACGAAAGTGACCCTACAATAGCCGACGCACTATAGCTAAGACCCAAACTGGGATTAGA 
TACCCCACTATGCTTAGCCCTAAACACAGATAATTACATAAACAAAATTATTCGCCAGAGTACTACTA 
GCAACAGCTTAAAACTCAAAGGACTTGGCGGTGCTTTATATCCTTCTAGAGGAGCCTGTTCTATAATC 
ATAAACCCCGATAAACCTCACCAATTCTTGCTAATACAGTCTATATACCGGCATCTTCAGCAAACCCTA 

20 AAAAAAAAAAAAAAAAAATTNGGGGGGGGGCCCGGNNCCCAATTTG 
NAANNNNNNNNNNNNNNNN^ 

^^^JNNN^^s^N^^s^NW 

U NNNN>WNNNNNNNNNNN^ 
03 25 

m GCNTATNTGGAGCTNCACCNCNNGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGNCN 

Zi NCGNCCCGNC^GGGGNTGCCGG^ 

r p GNACNTGATGCTANAATTNATATNN^ 

T* 30 TNTNTNGNNNNNNNNC^GNNAANNANNNTO 

W TTGTACCNCCNANTANNTGNTGANGAN^ 

3 m CCGTTANATGNNATGCGNANGANCNNGATGTNGTGT^ 

C3 NCGCNNTGNNNTTNGAANGNCNNNNGNNNNANGGNCN^ 

CH CNTCNGAACCAAANNNGAGNNCNNNGNACNTGNNANTGAATGCCTNCGACGG 
p 35 NCmfNGCCGACAAAAAATCNNNNT 
gi TONrTNNCATGNCGGNATAAA 

P GGAANCGTGTACCAATGGCNGCCCTTCCTAATTAGCCTCAATNCTTTCCCTACTTNTGANA 

TAAAATGCTAGGNTNTTGTAAAAAAAAAAAANAAAAANAAATTGGGNGGGGGGGGNANATTNCCAA 
AAANAACCTTTAAAAANGGNNNNCNNTNAAAGCAAAT^ 
40 GAAANNTNTGGAAAAAA>nSfAAAAAGGCCCNNATTTNNNC 
AAAAAAATTCNGGGNANCCCAAAACCNGNNNCTTTT^ 



NCNACTGGAGCTCCACCGCGGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAAT 
45 TCGGCACGAGGGCTGGATGCAGAATAGGATAATCTGGAGAATGGAGGAAGAATGCAAAACGATATAG 
TATCCCTTATGGATGGTACATGTGCAACAGGGAACTATTTCATATACCCTTGGCAGTCTCTGATAATCA 
GGGAGGAAGAAAAACCTGGAATTTGGATTAAGGCTGATCTTTCTGGTTTTTG 

AGGCATATATAGTGAAGGTGAATGTCTTCTCCCTCAGAAAAACTCAGGTTCCTTGCTGTCCTGATAAG 

GCATAGCTTCCCTGCCGTAACTTAAAACTCAGTGAGGACTTAAGAGGGAAAGAATGAGGCAAATATAT 
50 AGGACTGCAGGATAACAACTGCATTGTTGTGTACTGTGGAATGGGGAGGGCACTCTTGGAGGAGGACT 

GCTGAAGGTGGTCAGTCTACCTGAGAATGGAAGACATACTTGGTGGGGAGCANGGTATGTGCTTTTAT 

ATGAAAAGAGCCGATGTTAAAACTCATTTGGTTAGGTAAACGTTGCACATACCTTCACATAANGGATA 

GTATATTTTGGGTTGCAGTCAAACTTCATTGTGCTC 

ATACCAAAAAAAATCCGGTCTCACTCTTAATTCANGN^ 
55 TCCNCCCCCCCTCCCCCATGAANNTTCTTCCTATTTTTTATGCCTGGAACCTTGCCCCCAA 

TNNGGAATTTTACTTNTTTAAATTTTGAAAATN 
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NTNANNNTTTTTNTTNTO 
T>TNTTTCCTTNNNANGGGNNTTTNN^ 



5 TTNNNATAGNGAATNGNTANGANNCN^ 

GGGCGGCCGCTCTANAACTAGTGNATACCCCCGGGCTGCATGCTCCCC^CNCGTTGCNCTCTTTNCNG 
CTCGCCCCCTGTCCCNGQ^CCCCCCGGGNTNTTCCNCANCNCATCCCGTN 
GANANANTGANNTTCNCTTGNATNAACGAGGAANCATNTNGTCCTAAAAATCTT^ 
CCNNANNNGAATNCTNANTNAANT^^ 
10 CNCCTIWCCGCTNCNNCATATGTTTNNTCCTTCACCACN^ 

cgccccanntcngcnctncnnactaancncccn^ 
ctangaactntntnnttnct^ 

tnttcnagnttcataattnttcctnntgtannctccctgcnaanccaaaaan™ 
ccntccnnanancthwtnnat^ 
15 tntatgccngnataccttgtnctgctc 

tccngtctcctangcgnnncttaanacancacnat^ 

cctttctncnnncnnccccnccccacnctttcccctttcntnttcntc 

cttwgcncnctnnttnanctccnnccccncctcnntcttcc 

ataancgac^cataantcttacagntccctnaagantntcaccntcatatctctntcncnot 
20 ncnantccntatcanncgcgctnctttattc 
tnctttccngacncgnnnnnco 
_ ctnanlwtawaccncactccttcagntcnaccgtnncganw 

O g 
03 25 

S? TNAGNCCTATAGTGNNGTCGTANTTANAGGGGCGGCCCGCTCTAGAACTAGTGGATCCCCCGGGCTGC 

ffl AGGAAATTCGGCACGAGGGCGTGACGTGCNNTNGCCGCCACCTGGTNNNCATGGGNCANCACTTCCT 

Lk GTTAAGANAANCCACNANGTGGAACGGNGACGANNTANACT>MNTNATCNGCTNTN 

> CANGAANTCANATAGGAGTNCCGTNCCCAGNACATCN^ 

[H 30 ATNNGTTNAANAGNGNCMWAACNTNTAGCTGGGGGCACAGATTANNATCTA^ 

"** GCTCNCGGACNCTTANNGNAAGGNCGNGNNCANGACNCTTNTNCTCCNGANNNAGCAGACCCGCACC 

* NTTTANACAGAGGGTCANNAACNNATANNTTTNTGTTGTGTTGANACN^ 

™f CNGNNGCCGCAGANCCNCAANACTNTTGTTCGTNTGNNCNNGTANCNCCCCCCTCCTT^ 

^ GCATNNNAGCANAANACTANTNTTGTGNNN 

0 35 GTGNTNACAACTGNCTTC^TTCTAAAANTNNNNOSrTAAN 

01 NTTGTTCTCNNTTNCTCTCTNNCANANNNGATNTTNCTT^ 
O TAAAATTTNCTCNTGNTTTATACNAATTTTNCTTNN 

U NTTNANTCNTTTNTNNTNACNTC>WTTO 
NTTTNANCTTGTNNCTAGAGTT^ 

40 GGNGTCTAGNNNNTNNATTNTCTGTNCTCCANTANACTNANANGACTO 
TCTTNTNCNATCNTCATCCCCG 



TNAGNCCTATAGTGNNGTCGTANTTANAGGGGCGGCCCGCTCTAGAACTAGTGGATCCCCCGGGCTGC 
45 AGGAAATTCGGCACGAGGGCGTGACGTGCNNTNGCCGCCACCTGGTNNNCATGGGNCANCACTTCCT 
GTTAAGANAANCCACNANGTGGAACGGNGACGANNTANACl^NNTNATCNGCTNTNTGNCAG 
CANGAANTCANATAGGAGTNCCGTNCCCAGNACATC>WCNTTC 
ATNNGTTNAANAGNGNCNNNAACNTNTAGCTC 

GCTCNCGGACNCTTANNGNAAGGNCGNGNNCANGACNCTTNTNCTCCNGANNNAGCAGACCCGCACC 
50 NTTTANACAGAGGGTCA>n^AACNNATANNTTTNTGTTGTGTTGANACNN 

CNG>WGCCGCAGANCCNCAANACTNTTGTTCGTNTGNNCNNGTANCNCCCCCCTCCTTTO 

GCATN^AGCANAANACTANTNTTGTGNNNNTNAAACNTGGGTGNCCCNTC 

GTGNTNACAACTGNCTTCNNTTCTA 

NTTGTTCTCNNTTNCTCTCTNNCANANNNGATNTTNC 
55 TAAAATTTNCTCNTGNTTTATACNAATTTTNCTTN^ 

NTTNANTC^TTTNT>WTNACNTC 
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NTTTNANCTTGTNNCTAGAGTTTTC^ 

GGNGTCTAGNNNNTNNATTNTCTGTNCTCCANTANACTNANANGACTNTTO 
TCTTNTNCNATCNTCATCCCCG 

5 

TNNNNNAAANGCTGGAGCTCCACCGCGGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGC 
AGGAATTCGGCACGAGGGTGATCTTACGTCCTTTTTAAAAGCCCTGCTGCTGCTGCTGCTGCTAGTCGT 
GTCTGACTCTGTGCGACCCCATAGATGGCAGCCCACCAGGCTCCCCCATCCCTGGGATTCTCCAGGCA 
AGAACACTGGAGTGGGTTGCCATTTCCTTCTCCAATGCGTGAAAAGTGAAATTGCTCAGTCGTGTCCG 
10 ACTCTTCACGACCCTATGGACTGCAGCCCACCAGGCTCCTCTGTCCATGGGATTTTCCAGGCAAGAGTA 
CTGGAGTGGGTTTAAAAGCCCTAGGACTCTAGGAAAACCTCTCTC 

AAGAAAGGAGTGGAATGAGCCTTACCAGATGGTTCCCAGGTGGTGCTAATGGTAAAGAGCCCACCTA 
CCAATGCAGGAGACATGAGAGACATGGATTCGATCTCTGGGTTGGGAAGATCCCCTGGAGAANGAAA 
TGGCAGTCTACACCGGTATTCTTGCCTGGAGAATCCCATGGACAGAGGAGCCTGGNGGCTGTANTCCA 

15 TANGGNCACAAAAAAGTNTGAAGTGACCTAACATACATC 

GGAAAAGCTTAACCNAAGGCNGGCTGTNCAAATCGTGAGAAACTTNCCCNAAAGTO 
ATAAATGCCTGAAAANC^TCNCCAACCCCTTTTCTTTTGGAAAAAAATGGCGGN 
CTTTGAGCAACTTGAAAATTTTTTTTTTTO 
NAANCCTNAAAACCTCTTTTTTAAAAG 

20 TGGGCCNAAAAACCTGGGGGGTTGA 



TNNAACAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 

'P GTTTCAGTCCTTTGGATCTACGTTTCCAATTAAGTATTAGTCAAGTATTAACAG 

CS 25 AACTTTAGACTAGGAATTGGTGTTGGGGTGGGGGGTGCAAGAATCTTTATTTTAT^ 

SS TAAAAGTTTTATCTATTATATA1TAAACGTTCTTGCTGCTGTGCTGCAAAGCCATAGCAG 

fll GCTTTTGAGGGCCGAATTATTCTCCAAGTTGAGAGATGTCCTCGGGTTGAATTGAAAGCCCTACCC^ 

1* AACTGCAGTGGGAAGGGGGAGAGCCTTTGCCTCCACTGCCCCACCCTCACCCTCCTCGTAGACCCTCT 

GCCTTTTGAAAGCAGATCATTTTCACTGAGATGTTGGACATTGCAGATGTCTGTTCCCCAGGCCA 

I * 5 1 30 GGACCTCTGAAACCTTCATGGCCTGGCCTTTTTTTTTTTCA^ 

r GGATTTTGGAAATCGAAAANTTTTCCAAGCTNTAT^ 

U AATTGGAAGGGCTTGTTTGNAAACCTTNACCCCCCTTC 

S GGGTGGCNTNAAAAAAAAGGANGGTGGGNATTN^ 

*? AAATTNCCCCTTGGGGAATTAAANNATTTC 

U 35 TGGGGAAGGGAATTGGGGGNAAAAAAAAATGGTTGGTTTTTTN^ 

CP TGGAATTAAAAAATGAAATTTNAAAGNT^ 

o 

TTGANACAANCTGGAGCTCCACCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
40 GCTCNNGNNACNANGTTTTTTTNNTTNCNGC^^ 

CCTGGNCCCTAACCTGCTCCTCCTTGGCTATGANCCCACCAGGGACATCCCTGGCTCCTGNTGGCCGTA 

GNGNGCTGGCATGGCCCACCTNGGGGCTNACCTGCTGCNNGCNGACTTGCTTCCCGGCCTGANCCTGT 

NACCTTGNTCNCTACTGGTAACCNNTCCTTNACNNGNNGCCTTTNCANGGGNCN^ 

GATTCTTCTGCNCTGNTCCTACCTTNGCTTATTTCTTGGNCGCTTNGGTT^ 
45 CTGGTNTTCTGNTGGNNTNANGAATGCTC 

TGANNANTCTNTTTNNANGGGGTN^ 

NTGGATNTCTNGNCNCGCNTGNNCTTTGGGN^ 

TAGNGTTTNNGNANCCCCNNCNNGGGGGGNN^ 

NCGGGCTCTNAAGGGNTTANNNNGGNGCCCCNCAACNTTTCACNATNTCGNGNNNCCCCNCN 
50 AANAAAANCNNCCTNNTTCTTTN^ 

NGGNGCTTCNNTNTCTNCCTANANTNNNNNNNN^ 

NNTNATTTTNTNGNGCANCTCCGTN^ 

NTNCTTNCCNACNTNNACTTNOT 

TCCAACTNTNCATTCTCGNCNCNGCNNTTCCNNTTTNNTCANTANCANCN^ 
55 ANATGCTNTGTNNTNCTCTGCTTNNCNCNTTTCNCTCNNTNCCA 
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TTNANAAAACTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 

TTCGGCACGAGGGTCCGAGTCCTCTGATGTCCTGTCCAAGTGAAAGGCTCCTGCGGTCCCTCCCAGCCT 

CTCCGGCTCATTGGCTCCTGCAGATGGAGCTGTGCAGGGGAGCATCTGCACAGGAGACCTGAGGTTTC 
5 GCCCCTGTCCTCCGCCCACACCTGGGGGGAGTCGACTGCCTGGGGTTGCCCCTTTCGCCCATGACCCCA 

CCTAAAAGCCAATGTAAGCGTCTTTTTCAGAATAAATCCAATTCGAGTAAAAAAAAAAAAAAAAA 

TGGGGGGGGGNCCNGGNCCCNATTNCCCCTTNTNGGGNN^ 

NCCCCCCNNNNNNNNNN^ 

NNNNNNNNNNNNN^ 
10 NNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNN^ 

NNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNN^ 
15 NNNNNNNNNNNN^ 

NNNNNNNNNNNNNNW 



ANNACTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCG 
20 GCACGAGGTCCTTTATTCCTACTCAGACTGTTGCACATACTAGCCTTGGGAGTTCCTAGAATAGAAATC 
CTTAGGTTTTAATTCCAGTCCTGTTTCCACCTACAGAGTCCCAACGTGGTTATTGCA 
TCTCTCCGTGGTCTAGAAGCCCCTCCCCCAAGGTAGAAAGAAGGGAAGAAGCTAACTCCAGTGTTTCC 
O GTTGCACTGATCCCCAATTCAGTCCAGGAGGGGGCTTGGTAACCCCTCTCCCTCAATATCCTGGCACCT 
\Q TGGGCTTGTGAACGCCTCCTAGCCAAATCACTAGAGTACAGTGACCCCAGCCTCCTGCCTGTCCCGAG 
ffl 25 TGAGCGCTCCCCACCCTGACCGTGCTAACTGTGTGTACATATATATTCTACATATATGTATATTAAACC 
M CGCACTGNCATGTGTACCCTTTTTCTGTGGNGTCTAGCATTAACTTATTGTCAAGGCCCGGGCGGGGGT 
m GGAAGGAGAATGCCACAGTGAAGGGAGTGGCANAGTCAAATTGCTATATAGTCGAAAAAGAAAACTT 
Zl TTTTAAACTTTAATTTCACATGCAATC 

'~f TTTGGGATGTTGGGGAACAAAACTTCANTGGGAAGGAAAGGGCTGGTTGTTGGAGAAGGGAA 

30 CCACTGGNTGGAGAAGCACCCTTTTACAANCCAAGCCCANACCCANACCGGTNCCCTTTNGC 
w TGGGGGACNCCTNCCTTTAAAACANACACCTTCNGNGGTNCTNCCACAAGTTTTO 
L TTCCCNAGATTTCCCCNACCCNTNTCTNGGGTTTCTCCCNCNAGNANGAGAANANAANCNT^ 
Q NTTGNGGANGTGGAAAANNAACNTGAATTTNTCCNTTCCAACNAGGCT 
ffl 

0 35 

01 GNCCNATNNGGGANGNNGCATNACAGGNGGCNGGCCGCTCTAGTAACTAGTGGATCCCCCGGGCTGC 
□ AGGNAATC^CGGCCACGAGGGCTGNTATGCANCAATANGCATTAATCATGTTAATAANNGGNGGGGG 
U AGGAACTACTTTCATGATAGNGNNANNNNNNNNCTCGNGAT^ 

NNANTTGCNNTNTACNAGCNCNGGNCTGTNACTCNCNTATAANCACANNNNTGNTNAGTG 
40 NAANCTCGNTNATCNGAANNNTNTGNNAACNTGCANTGTNCAAGAGACCNNATNCTATG 
TGGGTNGACCTTNCANTCACGCGTNNNATNNANTNCGANTGNN^ 
CTNATATNTCATGNGNNNGANAGTCGNATC^ 

TCTTNCC^CNGNTCNTNGACANGACGCACACGNACNNCACACGCAGTNNGTNNG 
TNNTATNGCCACNANAGNNNGNAAGANTANACGAGTTNTNNACATCNTNAGNGNGC^ 
45 TCNNNACGNNTTANANNNAGT^ 
CANNNNNNTCATNATTTNNT^ 

GANNCCCANATGNTNCNTNCATGATCTCANTTANANNGGAGTNNTGACAANANTNTNTT 
GTTNACAGTCNAGNAGANNCCATCAGNNNGNNACANATNNNNGNACNCT^ 
AGTANTNTANGTTNNTNTNNCNATAGAG 
50 GNNCCTThWTAGTTNATANTNNATNNTNTO 

TGCWTNTGTCNCAAGANACCGATTGTGATNANCCTANNNTNACGTNTTCGGAGGAG 

NCNACTNTNC^CCANGGTCTNCCTNGTNGCCTCNGACNAACNNTATNCNCTCCTGTTAGTAG 

ACGCNGAGNNGNTANTTNNATNTTGN^ 

AGAANNTGGAANTAGNGANAAATAAANAGNANAAGTCGNAAGCANAAANTAAAGGANGNNNGACG 
55 NACGCNATCANTAACCTCNNTNNNNATNTCGTTCCTCCGTCT 
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TACTAANGGGAGGGACNCA>^AACNCNNNANNTTGGNGCTNGAGGCCCTCATAGTGAGTCCGCATT 
ACAGTGGTNNCCGCCCCTACTNT>WAG 
AATNTTTATTTATCTNCACNANNAC^ 
5 CTNGGTTOSfAANNCATNNAC^ 

ATCNTNATTATNNATAGANNNNTNTANTCTNNN^ 

NTTATNTCNCTCTTGNNGANNCCCCAGGANNCGNTNCANTTNTAATTATATGTCN 

NTTT>WTANTTNTNTTTTNTTCTTACG 

NNNNNNATTAANTTTNG 
10 ANNCAACNTCNNCAATNTN^^ 

TTNGNCCNNCTNNCCCAGACNNAC^ 

TNGANTATNCNAAATANTNTTNNTATATNATNCAAANNN 

AAGNGGANNNANTAANACGCTCCANGCTAN^^ 

NAGNNCNNNGATANNGCAATNTTO^ 
1 5 CTNGNNTNNNTNCGTCNTCA^ 

NATNNNNONfNN^^ 

ATNATCNACGCGNTNCGCTTNNANAN 

NANNATNNTCCTTAATTACNTGTGCTCT 

ATT3S[NNTCTNGNANTNNNTCANNNGATANNTATAC 
20 ATANNNGCNNGACANTNTATC 

NNTNCNATATCTCCTCANAANGTNNCTNCCTTTNTCAGTGACACAANATW 

NNGNNTGGTNANNNNGNATNTNAGTATCATTATNTATTANTNGTNC 
O NCGNCTNNNCTNTATTNNC^ 

03 25 

\j TNAGCCTATNNGGAGNTNNATNNCAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGNAGG 

m ANTTCGGCACGAGGCCCTGACGTGCACATGCGGGACCTGGTGGGCATGGAACACNATTTCTTGCCANG 

Zl TGAACCCANOSfANTNGAACGGGGNCCANNNNTANCANNTNNTTCm 

5 ~1" ATNGCAAANGAATTNCCTNCCCANGAAAA 

+; 30 TGANGAATGNCATNAACNTTAANCT^ 

iy NGACNTTAAGGCTNGNCGGCGCCGGGCTTCTCCTCCCGAACGAGCANAAACCGGTNGACACTCTTGNG 

3 GGGCCCAAAGNACAGGGCGGTCAAGGGAAGGGCCCCCGCTGCCGGGGCGTACCTGTGGGAGGAGGTC 

0 TOSnSFGACCTCCTTGTGGGGCTCTCAANNGGCCTTTCTTTN 

CP CACAANATGGGGCTNTATGCTTNTANAATATTGGTGACACTGTNTTTTTCCANAN 

C3 35 CCCCGCTTCTTTTTCNCTNTTTTTTG 

01 GNGGTGGGGNNATTTTTCCCAGGNGNANCCNNCCGGGCNCTTCAAGAAAAAGGNCTTCNTA 
Q TCCNNCTGGCNTTTCTTTCCTTTTTTT^ 

TTTTTTCCACTTTAAAAACTT^ 

r TCCAAGGNGGGANGGAAAAAAAAAAATTTGNTNCC^ 

40 CCCCNTTAAATCNCTTTGNNGGGNGAAANNGNNTTGC 



TNAGCCTATNNGGAGNTNNATNNCAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGNAG^ 
ANTTCGGCACGAGGCCCTGACGTGCACATGCGGGACCTGGTGGGCATGGAACACNATTTCTTGCCANG 
45 TGAACCCANCNANTNGAACGGGGNCCANNNNTANCANNTNNTTCN^ 
ATNGCAAANGAATTNCCTNCCCANGAAAAN^^ 

TGANGAATGNCATNAACNTTAANCTGGGGCCANCCCTTAAGAANTACNCACGTATNAGCATGC^AA 
NGACNTTAAGGCTNGNCGGCGCCGGGCTTCTCCTCCCGAACGAGCANAAACCGGTNGACACTCTTGNG 
GGGCCCAAAGNACAGGGCGGTCAAGGGAAGGGCCCCCGCTGCCGGGGCGTACCTGTGGGAGGAGGTC 
50 TCNNGACCTCCTTGTGGGGCTCTCAANNGGCCTTTCTTTNTGTGGGAGNGGC 
CACAANATGGGGCTNTATGCTTNT^ 
CCCCGCTTCTTTTTCNCTNTTTTTTGTGCCCCATTO 

GNGGTGGGGNNATTTTTCCCAGGNGNANCCNNCCGGGCNCTTCAAGAAAAAGGN 
TCCNNCTGGCNTTTCTTTCCTTT^ 
55 TTTTTTCCACTTTAAAAACTTNTTTACTTN^ 
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TCCAAGGNGGGANGGAAAAAAAAAAATTTC 
CCCCNTTAAATCNCTTTGNNGGGNGAAANNGNNTTGC 



5 

TNNANAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAANCCGNTGNCNA>WCTCAACCANCCATAAAGATATTGGNACCCTTTATCTACTATTGGGNGCTTGG 
GCCGGNNTAGTAGGAACAGCTCTAAGCCTTCTAATTCGCGCTGAATOAGGCCAACCCGGAACTCTGCT 
CGGAGACGACCAAATCTACAACGTAGTTGTANCCGCACACGCATTTGNAATAATCTTCTTCATAGTAA 
10 TACCAATCATAATTGGNGGATTCGGTANCTGACTTGTNCCCCTAATAATGGGTGCTCCCGATATAGCAT 
TTCCCCGAATAAATAATATAAGCTTCTGACTCCTCCCTTCCTTATTCCTACTACTCCTCGCATCCTO 
AGTTGAAGCTGGGGCANGAACAGGCTGAACCGNGTNCCCTCCCTTACAGGCAACCTANCCCATGGCA 
GGACCTTAAGTANATCTAACCATTTTNTO 

AACTTCATTACAACAATTATCAACATAAAGCCCCCCGCAANGTCACAATACCAAACCCCTNTGTTGGA 
15 ATGANCCGNAATAATNACCGGCCGNACTACTACTAACTTTTNGTTCCCTGGATTANCAGCCGGCATCA 

CAATGCTNTTAACAGAACCGGAACCTAAATACAACCTTTTTTCGACCCGGN^ 

TTNTATTTCAACCCTTTATTCTC^ 

TTGGGAAAAAATCCNTTCATATTNGGGACCCTACT^^ 

AATTTTGGGGAANAGGNTTGGGGCCTTTAA 
20 AAC 



O TTGAAACCACTGGACTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCNCCCGGGCTGCAGGNTT 
*U NAGTCCTTNGGATNTANNNTCNAANNAAGTATTAGTCAAGTATTNGGN^ 
03 25 CTTTACACTANGAATTGGCGNTNGGGTGGAGGGTGCATC 
SI NAAGNTNTATCTATTATANATTAANCGCNC 

m TAACTTTNAGGGCTGGANTGCTTCTCNNNNTNOSfGNANATGNCCM^ 

U NAANCAGAAAANNTTGNANNGGNCAGGNNGAAA 

^ ATNTTTNACCCTGCAGANNNTTGGGCNATAC^ 

Hi 30 TGCNNTATCTCATCTCTNTNNGTTTCCNNNTTNTNCC 

w TTCNNNTNGTNGCNTTTTTNACTNTO 

L ANNNCTCNTTNNACNTCTATTAANTACTATNGANCNNNC™ 

t 5 CNGNCNNCTCTTCTTTCNCNCCNTNTATNNNGCCNANNCNACNNTTO 

9* 1 NCA>nSTNNANTNCmTTCOTG 

O 35 NNANCAGANNTCCCNTAACTATAANTACACTTTTTTTATATTN 

CP ANAC^CTNGACATNCTNCTTGACGTNANGACCGTNNNNACTTN^^ 

fj NACNiWTTTNCATAATNTN 

L CNTACNCTAGCNATANCAGCTGANGTTANTCCCTNCCG 
40 

AAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCCGCC 
ATGGGCCGCGTGATTCGTGGGCAGAGGAAGGGCGCCGGCTCCGTGTTCCGCGCACATGTGAAGCACA 
GAAAAGGCGCCGCGCGCCTACGCGCCGTGGATTTCGCCGAGCGACACGGATATATCAAGGGCATCGT 
GAAGGACATCATCCACGACCCGGGCCGCGGAGCGCCCCTTGCCAAAGTGGTTTTCCGGGATCCGTACC 

45 GTTTTAAGAAGCGGACAGAGCTGTTCATCGCTGCTGAGGGCATCCACACCGGCCAGTTTGTGTACTGC 
GGCAAGAAGGCCCAGCTCAACATCGGCAACGTGCTCCCGGTGGGCACCATGCCTGAGGGCACCATCG 
TGTGTTGTCTGGANGAGAAGCCTGGTGACCGAGGCAAGCTGGCAAGAGCCTCTGGAAACTATGCCAC 
AGTCATCTNCCACAACCCTGAGACAAAANAAGACGCGAGTGAAGCTTGCCTTCGGCTTCCAAAAAGGT 
CATNTTCTTCTGCCAACAGANCTGTGGTCGGTGTGGTGGCTTGGAGGTGGNCCGCATTTGACAAGCCC 

50 ATTCTGAAGGCCGGCCGTGCCTTACCACAAGTATTAAGGCAAAAGAGGAACTGGTTGGCCACGGGTG 
GCGGGGTGTGGGCATGAAACCCTTGTCGAGCATTCCNTTTGGANGGNGGCAACCANCCAACACATTGG 
GCAAANCCTTTTATTNTTTC 

NCCCGCCGGAAAAGGNCCGTTTTCNGGGGAAACCAAAAAATGGGCC^^ 
GGGNTTGGGGGTTTAAAANAAAAGNTTGGTTTTTTT^ 
55 AAAACTTGGGGGGGGGGGGCCCGGGGCCCCCANNTTTTNT 
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TTGANAACGCTGGACTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
TCGGCACGAGGGGACTNGTTCTCTNANGCTGTCAAAGTGGCAGAACTCGAGAAGCGCCTGACAGAGC 
TGGAAGCCACTGTACGCTGTGATCANGATGCTCAGAATCCCCTTTCANNAGNTCTNCANGGAGCCTGN 
5 CTCATGTGTACTGCNTNNANACNTNGGGGN^ 
TACCCACNATNNTTNCNNOT 
NNNNGTANAATTTNNNNGGGGGGGC^ 
CCATTTNGNCCTTNTTTTNTCTTTGTTCTTO 
GATCAAAGTNATNCNTTTTTTGNTTCANNTTTTO 
1 0 TTNNTTTTGTTNCCTCNTTTNC 

NNTNAACANCNTGCTTATCTTCT^ 

ACT(^TTTTTGNACNT>mNCTCTCTTNNTCNA 

TCTNANANTCCNNNGCTNGTATO 

NCTTCNCTANTTTTANTTNTACAATTTTGNAGNNTATGTNCT^ 
1 5 ATTTTATGCNNTTTCTTNTANTNNTTNANNN 

CGNTCNCCGTANATTTCTCTTNCTTGNTNTAGCGGTNGAGNACTCCNTTANTGGTCTO 
CTCTANCTNCTCNTTTCNNCTCG 



20 aaanctggagctccaccgcggtggcggccgctctagaactagtggatcccccgggctgcaggaattcg 
gcacgaggggggcggtggcggcggtggctggcggttcggcagtgagtgcaaggatcaccatgattct 
tcagagactcttcaggttgtcctctgctgttcagtctgcaatctcagtctcttggaggaggaacattgg 

q tattacagcagtggcatttaataaggagcttgatcctgtgcagaaactcttcgtggacaagattagag 

a*j aatatagaactaagcgacagacatctggaggacctgttgatgctggcccagaatatcagcaagacct 

g3 25 agaccgggagctttttaaacttaagcaaatgtatc 

sj cgtttgaagaccccaagttcgaagttgtcgagaaaccacaatcct^ 

m tggtaatttgtcctagattagttgtacagctggccacaagtaacagaataaacatttcatagctgtca 
?v aatgttcttttaattctgatttcaaataaattatttggtgatgttag 
\ f tcggggggggccccggtncccaattncccctttngg 
7" 30 cnngwanncccnanccctngnnccn^ 
^ ntngnnnctntnnccntcnn^ 

nnannnnncncnnnnncnnnncccn™ 

O TNNNNNTNNNCCNNNNNNNGN^ 
Cfl NTTNCTNNNNGNNNNNNNCNNNNW 
Q 35 

Ql 

p GCCTATNNNGAGNNGNATNACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
at TCGGCACGAGGCTTGTAGTTGTCATCCTTGACCTGGCTAAGCCCTGGGAGTGTTAGTGTAGATCCCATG 

GGATCTATGTTGTCTCTTTTATGCCACCGTGGGGCATTTTGTTAATTTGCTACTCTAC 
40 ACAGGGCCTTGGTCAGAAAAAGAATGCTCTGGACACTGCTAAGGACTTAGAGTCAGCCCATGGTGATT 

GTTTGGCTTCTTGNTGTCTGCCTCTTCTTTCCTAGTGTCTGCCTGGCTCTTTANCACAACCTCC 

TGGACAGGGGGAAAGTTGGTGGTGTCAAAGGTCAAAACTATGGTGTAGAACAGTGCTCGAGACCCTC 

TGTGATCTTTCTAAATGAACAGAAATTGATCCATACCAACGAGGGGGCAACTTGTCAATTTCTTT 

TCTCAATATTAACTGGAATGCTGCCTTGNGGGTTCTCACCTGCNTGAATGTTTTGAATTGGA 
45 CTGGCTATAAGTCTCCAAAGGAATAACTGACTCAACTA^ 

CCTCATCCCCTCAGNGTAAAAATCCTTCAAAAGGTAGGCGAATTTGCTTCTGGGGTGTTAAAAGCGTA 

NGTGGGGATATTTTGAAGGGAGGAAAAGTCNNGTT^ 

TTAAGGTATTTNNCTTGNNTNNGGGTTTTAAACCCCNCT 

CCCTTACNAANGAAAAAACNTGCTTNNAAAAANCCAAAA>WGGNN 
50 GGNNAAAANGAAACNTTTNCCCTGGAANNTTNTTCTT^ 

TGAAAAATATTTTTCTTTNTTTANAAAAGGNCANCTACA 

TATCT 



55 GCCCTATAGNGAGTCGTATTNCAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
TCGGCACGAGGAAGGTGCCCATNANGCGCTCNGAAATGCTAAGGGATATCATCCGTGAATACACTGA 
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TGTGTATCCAGAAATCATTGAACGTGCAT 

AAATTGACAAGGAAGAACACCTGTATATTCTCATCAGCACCCCTGAGTCCCTGGCTGGCATACTGGGA 
ACGACCAAAGACACACCAAAACTGGGTCTCCTTTTANTGATTCTGGGNGNCATCTTCATGAATGGCAA' 
CCGTGCCANNGAAGCTGTCCTCTGGGAGGCACTACGCAAGATGGGACTGCGTCCTGGGGNAAGACAT 
5 CCCCTNCTTGGAGANCTGAGGAAGCTTCTNACTTACNAATTTGTAAAACAAAAGTACCTAGACTA 

ACGAGTACCCAACAGCAACCCTCCTGAGTATGAGTTTCCTCTGGGGCCTCCGATCCTACCATGAGACT 

ATCAAGANTGAANAGTGCTACGATTCATTGCTGAGGTTCAGANGAGAGACCCCCTGTNACTTGGACTG 

CACAGATTCATGGAGGCCCCCANAANNAAGCCCTNGGATGCTTTO 

TTGANAGCACGGGCTGTAGGCGANNAACCCCCCCNTGGGGGAATTNGGNGAATGAANGNNCGTANTC 
10 TTNNNGCCCTTGTGNAGCCTTGGAATGAN^ 
GGAANTGGNGAATTTNTGNTNGAANCCCNTC 
CNATACTNCCCNAANAATAGNCTTTCTCNCCATO^ 
ATTNGTCCCCTTGNGNGCTNACNAAAACCAANTTCCCNNNCNTC 

15 

NCCCNCAGNCAANNNTTTTANTNT^ 
TTTTTACCTANTCTNTTGGNNNNGNNNNCGNTO 

GCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGGCACGAGGTTGTNANTTACCAATTAC 

CTGNGGTATTGGAGAAGACTCTTGAGAGCCCCTTGGACTGCAAGGAGATCCATCCAGTCCATCCTAAA 
20 GGAGATCAGTCCTGGGTGTTCATTGGAAGGACTGATGTTGAAGCTGAAACTCCAATACTTTGGCCACC 

TGATGCAAAGAGCTGANTCATGTGAAAAGACCCTGATGCTGGCAAAGATTGAGGGCAGGAGGATCAA 
^ GGGGACGACNTNANGATGGCNTCACCGACACAATGGACATGGGTTTGGGTGGACTCCCACAGTTGGT 

GATGGACATGGGAGGCCTGGCGTGCTGTGGTTCATGGGGTCACNAAGAGTCGGAGAAGACTNGAGCG 
« ACTTGAANTTTAACTGAACTGNNNNTACCTCTCCTNCNNTCTTGGANNATAN 
03 25 TTCCTNAAACTGGANTNTTTGAA 

SI TCTTNANNTGCCCATTATTAGNAAGNGTTTAAAAAGCANCTTTTT 
If! AAAANNAATTTGGGACCATCTTNNCCCNTTTTCNTO^ 
U NCNOSfTTTNACTCCNCTATNTTCCTCCNCNTTTTCN^ 
^ CGTGTNCCNTCGCNNTTGTATTTCN^ 
i\i 30 ANTNTTNTNNTNAGATNTCCTA 

* fe " CCCNCTNGNATGTNTTCTNACCTNTCGANGTCCTGCTCGGNNNGCTCTNCNCNCGTATTCTGTC^ 
GTTNGGCACTCGCACNNANTTNCTACNCACTCTTGNAGGGTTNTNCNTANTNA 

!J CMsfNTCACCTAOS[ANNNTCCTNNCCGNGANTNTGNANNCGN^ 

CTCTGTCGCCNNGGAGTGTNTTAACGACTNTCTCTTGTNCTNCGTTTGNACGCACNCTCC 

O 35 CCNACNCNCCG 

01 

O . 

M. NCCCNCAGNCAANNNTTTTANTNTNNNNNTT^^ 

TTTTTACCTANTCTNTTGGNNNN 
40 GCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGGCACGAGGTTGTNANTTACCAATTAC 

CTGNGGTATTGGAGAAGACTCTTGAGAGCCCCTTGGACTGCAAGGAGATCCATCCAGTCCATCCTAAA 

GGAGATCAGTCCTGGGTGTTCATTGGAAGGACTGATGTTGAAGCTGAAACTCCAATACTTTGGCCACC 

TGATGCAAAGAGCTGANTCATGTGAAAAGACCCTGATGCTGGCAAAGATTGAGGGCAGGAGGATCAA 

GGGGACGACNTNANGATGGCNTCACCGACACAATGGACATGGGTTTGGGTGGACTCCCACAGTTGGT 
45 GATGGACATGGGAGGCCTGGCGTGCTGTGGTTCATGGGGTCACNAAGAGTCGGACAAGACTNGAGCG 

ACTTGAANTTTAACTGAACTGN^nsn^TACCTCTCCTN 

TTCCTNAAACTGGANTNTTTGAACCTTTTNCTNGCCCCNGGGCCAT^ 

TCTTNANNTGCCCATTATTAGNAAGNGTTT^ 

AAAANNAATTTGGGACCATCTTNNCC 
50 NCNCNTTTNACTCCNCTATNTTCCTCCN^ 

CGTGTNCCNTCGCNNTTGTATTTCNTCCGGGGN^^ 

ANTNTTNTNNTNAGATNTCCTATCTCTNNCTATNCCTCGTANGTCTCCTT 
CCCNCTNGNATGTNTTCTNACCTNTCGAN 
GTTNGGCACTCGCACNNANTTNCTACNCACTCTTGN^ 
55 CNNNTCACCTACNANNNTCCTNNCCGNGANTNTG 



181 



CTCTGTCGCCNNGGAGTGTNTTAACGACTNTCTCTTGTNCTNCGTTTGNACGCACNCTCCGNNANGNTG 
CCNACNCNCCG 



5 TNNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GANTTCGGCACGAGGCTGNAGCCCTCCGNGATGTNTCTGAGGAGTTGANCCGNCANCTGGATGACATC 
CTCANNACATACTGCGTGGACAACAGNNANNGGGGCCCAGGTNAGGATGTGGCANAGGGNGAGCCTG 
CTGAACCCGAAGATGCANAGAAGNCCNGGACCTATNCCTCANGGANTGGGNAGCCTGAGCCAGATAC 
TCCAGTAGTCNNTGNNGAGAAGGAANNCTCCAAGGGGGAGCCGGGCCCGGTCTAGATCCTGTACCAG 

10 NGATGAAGTTTGAGACCGANACCACCCAAAGCCNCNGGATANTAAGAAANNCTANGGTGTGGGAANG 
GAAATTACCTTGCCCACTTTANNTNCCNCTTAAAGCCTANAGNGGTGGCAGGGAAGGNACTGNCNCN 
NCCCM^TGTGGTGTGGCCAGGTTGCAGTNNTNAAAAACCCAAGCTTACTTGGTTGGTGGGCAANGNGG 
GCCCCACTTGGCCGGGNNGGGGCTTTTGTTCTCAANTTCACCCTTNCGTGTGTAGCCTTCCANGNCAGG 
CTTGANGGNGGGGTCCCANTTGTTTCCGTTGANCCAAATTTTTTTAAATACTTAAAGN^ 

1 5 TGNTTTTGGTTTCCNAAAGCAANCCCAGGTTTCTTGGGNGCTTGCCCCCNCCCACCCAGGGTCCTTGGG 
NCCAAAATNAAAAAGGGGGNCTTTTCCTTGAAATGAAAGGCCCNTTTC 
GTTTTATTGNCCCATGAACCTr>nWTTTTTTC 

>nWC^TTTTCCCTTTAAGGGGGACCCCCCCGGGGGGGGAGGGNNTTTTNTTO 
TCAAGGGNNTTTGGCCCCNNTTNAAAAACTTT 

20 

TTGAACACAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGC 
D TTTGTTCTGGAGTATGAGGCCTCAGCCCCGGAGGCCCAGTGATGCCAGGGGCTCAGGTGTTCCAGGGA 
W CTGAGCCGCAGTGGTCCCCAAACCCTGCGTGTGCTTGTGACAAACAAAACCTGTCGGCTTCCTAGCAT 
DS 25 TTACTTTCTGCTTCAGAGGAAGGAAATG^ 

H ATCTTAAAATGGAAGCTGTTTCTGATTTTCACGAGATCCCACATATTTCAGTGGGGTCATGATTGACAA 
(p TTCTGTATGGGCACCATCCAGCTCAGGACATTTCTTCCCGTAGGCCAACTGAATTCTTTCCCCTGCACA 
U AAAAGGTTTTACGCTGAGCAGATGCTGTGTCACAGTTGCGGTTATACATTTCTGATAGCCTCTGAATTC 
" p ATCAGGTCCATGAAACAGGAAAAAGTAGACTATCAGTCAGAAAGCCTGGCCTGTTCCCCTACCTTTTG 
S 30 CATTAATGGGTGGATGTAATTTGAAACAGTATGCCCTTGTGTCACTCAAGTCCAGCTAGTCCAATATCC 
CANGTTCAATATTTGAACATCAGCTGATGGAAAAAAATGGGCTTTGGAAATGCTTTATGAATCTO 
AATACCCTTNCATTTCATCACTCAAATTTCTGAACAGGAGTTGGNAAAAANGCTAANNNCCCCNTCCT 
y AAACCCClU4UU4"l^U'CCTAACNGGGAAAAANAATAGCAANCCCCAAGTCmTCCCTGGGACCTTGTN 
NCCTGGTTGGGAAAGGGCmTNGGTTTNCCCGGGCCCATTTGGGGTNGGGCCCAAAGGCCGGGGNAA 
O 35 ACCTTGTTTTNAAAATAAACCCGGTGGGNTTGGGGGGGNAAAAAAAAAAT 

m 

Q 

}4 TNNNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
GGCTTTGTTCTGGAGNATGAGGACCTCANCCCCGGAGGCCCAGTGATGCCAGGGGCTCANGTGTTCCA 

40 GGGACTGAGCCGCAGTGGTCCCCAAACCCTGCGTGNGCTTGTGACAAACAAAACCTGTCGGCTTCCTA 
GCATTTACTTTCTGCTTCAGAGGAAGGAAATGGGAATGCTAATTTTTAAAAGACAACTGGATTT^ 
ACTTTATCTTAAAATGGAAGCTGTTTCTGATTTTCACGAGATCCCACATATTTCAGTGGGGTCATGATT 
GACAATTCTGTATGGGCACCATCCAGCTCAGGACATTTCTTCCCGTAGGCCAACTGAATTCTTTCCCCT 
GCACAAAAAGGTTTTACGCTGANCAGATGCTGTGTCACAGTTGCGGTTATACATTTCTGATAGCCTCTG 

45 AATTCATCAGGTCCATGAAACAGGAAAAAGTAGACTATCAGTCAGAAAGCCTGGCCTGTTCCCCTACC 
TTTTGCATTAATGGGTGGATGTAATTTGAAACAGTATGCCCTTGTGTCACTCAAGTCCAGCTAGTCCAA 
TATCCCAGGTTCAATATTTGAACATCAGCTGATGGAAAAAATGGGCTTTGGAAATGCTTTATGAATCTC 
TTAAATACCCnTCCATTTCATCACnTCAAATTTCTGAAACAGGAGTTGGGAAATAATGCTAAATTCCCN 
CTTTCTTAATCCCCll'141144UU4CCTACrNGGGAAAAAAANATAGTCAAACCCCCAAGTCNTTACCCT 

50 GGGACCTTGTANCCTGGTTNGGGAAAANGGGCTTTTGGGTTTTCCCGGGGCCCCAAATTTGGGTNGGG 
CCCCAAANGGCNGGGGNAAACCITNTTTNAAAAATAAAAACCCNGGGGGGTTNGGGGGGAAAAAAA 
AAAAAAAAAAAAN 



55 AAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCG 
GCACGAGGGGACAAGTTCTCTCAAGCTGCCAAAGTGGCAGAACTCGAGAAGCGCCTGACAGAGCTGG 
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• 



AAGCCACTGTACGCTGTGATCAGGATGCTCAGAATCCCCTTTCAGCAGGTCTGCAGGGAGCCTGCCTC 
ATGGATACTGTAGAGCTGTTGCAGGCGAAGGTGGGCGCCCTGGACCTTGCAGTTTTGGACCAAGTGGA 
GGCTCGGTTACAGAGTGTGCTGGGAAAAGTGAATGAGATTGCCAAGCATAAAGCTTCTGTAGAGGAT 
GCAGATACACAGAGCAAGGTGCACCAGCTGTATGAAACCATACAGCGCTGGAGCCCCATCGCCGCCT 
5 CCCTTCCTGAGCTGGTACAGAGACTTGTCACCATCAAGCAGCTGCATGAACAAGCCATGCAGTTTGGT 
CAGCTTCTGACACACTTGGATACCACGCAGCAAATGATTGCTTGTTCCCTCAAGGACAATGCCACCCTC 
TTGACTCANGTGCAGACGACGATGTGTGAAAACCTGTCCACAATTGAGGGGAACTTTGCCAACATTGA 
TGAAAGGATGAAGAAACTGGGAAAGTGAGCACCTTTGGGTGATGGANGACAGGGGTAATTCCTTACC 
CCTTTGACTNCATTAATACCTTACACAGAGNTTNCCCNTTAATTGNAACTTO 
10 CTTGGGGGCAAGGGCTTTNTTGCATTGGGGGGCT^^ 

TGGGGAAANTTAAAANGAAGGGNCTNCCCCTTTAGGCCCN^^ 
CCAATGGCCCAGNTTTCTTGGCCCAATAANTGGT 



15 AAANCTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCCGCGCC 
GCCGTCGTCTCCAACGCCAGCGCCGCCTCTAGCTCGCCGAGCTCCAGCCGAAGGAGAAGGGGGGTAA 
GTAAGGAGGTCTCTATACCATGGCTCGTACAAAGCAGACTGCCCGCAAATCGACCGGTGGTAAAGCAC 
CGAGGAAGCAACTCGCTACAAAAGCCGCTCGCAAGAGTGCGCCCTCTACTGGAGGGGTGAAGAAACC 
TCATCGTTACAGGCCTGGTACTGTGGCACTCCGTGAAATTAGACGTTATCAGAAGTCCACTGAACTTCT 
20 GATTCGCAAACTTCCCTTCCAGCGTCTGGTGCGGGA 

CCAGAGTGCAGCTATTGGTGCTTTGCAGGAGGCAAGTGAGGCCTATCTGGTTGGCCTTTT^ 
CCAACCTGTGTGCTATCCATGCCAAACGTGTAACAATTATGCCAAAAGACATCCAGCTAGCACGCCGC 

Q ATACGTGGAGAACGTGCTTAAGAATCCACTATGATGGGAAACATTC^ 

ul AAAACTCGNGGGGGGGCCCGGTNCCCAATTCGCCCTATAGGGAGNNNNNNN 

m 25 NNNNNNNNNNNNNNNNN^ 

%l NNNNNNNNNNNNNN^ 

??!! NNNNNNNNNNNN^ 

|V NNNNNNNNNNNNN^ 

r Z NNNNNNNNNNNNNNNNN^ 

* GCCCTACTGGAGCTNCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAAT 
□ TCGGCACGAGGAGGANNTTGNCNTCCTATNCNTATANNCNNNCTCANTAACCTTNTGN^ 
CP GAAAGTNTTTGTGGTNTCTTCCCCATAAAGGAAT^ 

p 35 TAAAAAAAGTGCCCNTT^CCNNTNGAANGTANTTAAAAAAACCAAAGGGGGGGAAAAAACNNNCN 
[|1 AAGGC(^AAAGCCTTNNATTGGGGGCCACCCGCCNGGGTGGCNAAAATCCCCTNTGGCCG 
q TNTGGGCCNCTTACGGNGCNTAAAAAAGNCCCGAATOT^ 

^ NTTGGAACCCTTNCCCTGNAANANACNCGGTTATCCNGGCCCCCGCNTGNNATTGGANTCNGTGCCTC 
CCATCCTGGGAAGGGGGGTGTTTCATTTACCATTCCNTCCNGGCCTTATTT 
40 GNAAAATGNTTTNCNATNTTAAAC 

GGGGANTANCTTGNTTTTGCCCTGNGNTGGGNNTTGGNCNTTACTAAAAAGCTTCCAAGGGCCC 
TTTTTGACCCCCCCTTTTTTCTTTTGGGCNANAANGN^ 

AGGGGGGGAACCCNTNGNNTTTTGGGGGGGTNTTAAATTGNCCCCNCCCCCNCCCAAGGNGGTGGTN 
GGGGGNTTTGCCNNNNACCGGNCCCCCCNCNNTTTAAAAAW 
45 CCNAAAANTNNNNANCNTTTTTTTTTO 

CCGGGGGGGGGNCNNNAAAANNNNNNNN^^^ 
NNNNNNNNNNNCT 



50 GCCCTATANNGAGNNGTATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
TCGGCACGAGGATTGCAGCAAATCATGAAAGGTAACTTCAGTGCATTNATGCAAAAGGAGATAT^ 
ACAGCCAGAATCCGTTTTCAATACCATGAGAGGTCGAGTGAATTTTGAGACCAACACAGTGCTCCTGG 
GTGGCTTGAAAGACCACTTGAAGGAGATCAGACGATGCCGACGGCTCATTGTGATTGGCTGTGGGACC 
AGCTACCACGCCGCTGNGGCCACGCGGCAAGTTTTGGANGAACTGACCGAGCTCCCCGTGATGGTTGA 

55 ACTTGCTAGTGATTTTCTGGACAGGAACACACCTGTC 

GTCAGGGGAGACTGCAGACACCCTCCTGGCACTGCGCTACTGCAAGGACCGCCNAGCTCTGACCGTGG 
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GCGTCACCAACACCGTGGGCAGCTCCATCTCCCGCGAGACGGACTGCGGCGTCCACATCAACGCAGGG 

CCGGAGATCGGTGTGGCCAGCACCAANGCTTACACCAGTGCAGTTCATCTCCnTGGNGATGTTTGGTTT 

GATGATGTCTTGAAGACCGCATTTCACTGCCNAACAGAAANGGCGAGAAGATCAATNCATTGGCCCTG 

GAATTCTTCTACCCCNAGTCTTATT^ 

NAANCNTGGNCCCTTGGTNNCNTNTNCACC^ 

AGGCTNACAANNTATNCCCACATCGGCCTGGNAAAAGGAAGCCC^ 

NNNCCCTATTTGCCCTTTAAAAAN^ 

TGNNCCTT^TTTNNATNAAGCCCANAGCCTTC 



AAAACTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGANTTCGG 
CACGAGGTTGGCAATTACCAATTACCTGTGGTATTGGGAGAAAGACTCTTTGAAGAAGCCCTTGGANT 
GGAAGGGAAATCCTTCNATCCTsTTTCTAAANGNAANNAANCCNNGGTGGTCNTTGGAANG 
TNAANCTNAAACNNCNATACTTTC 

15 GCNNGCNAANANTGAGGGCCGGANGANAANGGGACCACCGAAGATGGCNTNCCNACACCATGGNCC 
TNGGTTTGGGTGGACNTCCCAAATTGGTGAATGACACAGGAGAGCCTGGCGTGCTCTGGNGCATGTGG 
GTCACACAAGAGACCACACAACATGAGCGANTGAGCTGNGCT^GCTGNGATTACCTCTCTTTCACTG 
TGANATACCCCTTACNTCTCTTTCTCNACTGANATTGAACTNTTTTGNNCACGTO 
GNCATCTTANNGCCNTATATAGGGNNNAGACTTTNTTATTTTATA^ 

20 AAAAAAAAAAAAAAAAAACNTCCGGGGGGGGGGCCGCCCCCCAATNTNC 
TTATNNNNNNNNNN^ 
NNONTNNNNNN^ 
CNNNNNNNNNNNNNNNN^ 
NNTTNNNNNNNNNNNNN^ 

25 NNNNNNNNNNNNNNN^ 



y, AAAACTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGANTTCGG 
Jr CACGAGGTTGGCAATTACCAATTACCTGTGGTATTGGGAGAAAGACTCTTTGAAGAAGCCCTTGGANT 
hj 30 GGAAGGGAAATCCTTCNATCCNTTCTAAANGNAANNAANCCNNGGTGGTCNTTGGAANGNCN 

TNAANCTNAAACNNCNATACT^ 
%~ GOWGCNAANANTGAGGGCCGGANGANAANGGGACCACCGAAGATGGCNTNCCNACACCATGGNCC 

TOGGTTTGGGTGGA(^TCCCAAATTGGTGAATGACACAGGAGAGCCTGGCGTGCTCTGGNGCATGTGG 
*I GTCACACAAGAGACCACACAACATGAGCGANTGAGCTGNGCTNNGCTGNGATTACCTCTCTTTCACTG 
y 35 TGANATACCCCTTACNTCTCTTTCTCN^ 

0" 1 GNCATCTTANNGCCNTATATAGGGNNNAGACTTTNTTATTTTATAA 
□ AAAAAAAAAAAAAAAAAACOTCCGGGGGGGGGGCCGCCCCCCAA 
M, TTATNNNNNNNNN^ 

NNCNNNNNNNNNNN^ 
40 CNNNNNNNNNNNNNNNN^ 

NNTTNNNNNhMNN^ 

Nl^NNNNNNNNlsns^ 



45 NAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
CGGCACGAGGCTGGAGCCCTCCGTGATGTCTCTGAGGAGTTGAGCCGCCAGCTGGAAGACATCCTCAG 
TACATACTGCGTGGACAACAGTCAAGGGGGCCCAGGTGAGGATGTGGCACAGGGTGAGCCTGCTGAA 
CCCGAAGATGCAGAGAAGTCCCGGACCTATGCCTCAAGGAATGGGGAGCCTGAGCCAGAGACTCCAG 
TAGTCAATGGTGAGAAGGAAATCTCCAAGGGGGAGCCGGGCCCGGACGAGATCCGGACCAGTGATGA 

50 AGTCGTAGACCGAGACCACCGAAGGCCACAGGANAAGAAAAAAGCCAAGGGTCTGGGAAAGGANAT 
CACCTGCCCCACTTTAACTACCTNTTAAAGCCTATAGTGGTTGGCANGGAAGGGGACTTGCCAAANCC 
CAGTTTGGNGGGGCAGGTTACAGTCTTCAAAANCCAAGTTTACTTGNTNGTGAAGCAAGGGGG 
CTTGGCCAGGGTAGAACTTTTGTTTTAANTTAACCGTCCGTTTGTANCCT^ 
GGGTCCCATTGCTTCCTTGACCAAATNTTTTAAATACTTACAGTGGNTTTGGTG 

55 GCAANCCCAGGTTCTNGGTGCTGNCCCCNCCANCCAGGGNCCTGGNCCAAAAAAAAAGGGGNCCTTT 
CCTGAATGAAGGCCANTTCNTTTCTTCNTGGGGCAGGGTTTNTTGNCCCTTGAACCTAAT^ 
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CCAAAAACTNGGGTGGGGTTTTTTAAAAAGGTAACNTT^ 
GCTTTNTTTGAAAANAAACTTT 



5 TTNAACAAAACTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGG 
TCCCCTCCCCCCTTGCCCCTCCAGAGACTGATGCTGGAGCGTGAGTTGATTTTCTTGGCTCGATCTGTC 
CTTTCTGAGCTCTAGTCATAGCACTTTGCAGAGCATCCTGGGCACCCTGGTGGTGCAGCTGCAGCCTGC 
GGCGGTCCTTAGCCCCAGGGTCTTTGTTTCACAAAAC^ 
GTGTTCTCTCTCTCTGTCTCTC 
10 TGTTCTAATCCTGCTTTGGAATTAGCCGGTGTGGGGAGAGGTACACCATGTCGGANAGAANAAAGAGT 
GCCTGTTACTGGAAGTGTTTCCTATTCACGTTTATTTTGCTCAGTTCT^ 

CAGGTACTTGGGCAGCCAGCTAACCTCCTGGCTAGNGAAGGAGACCAGGCNCAAAGTGAACACCAAG 
GAAAGGTCGNGTGTTTNTANAACTCCAGCAGAN^ 
AAAGGGCCACACAGTTGCTCATAAGNGTAAATATTT^ 
1 5 AAAAAAAAAAAAA AAAAAAACCTNNGGGGGGGGCCCGGGNNCCAAATTCNCCCTTA AANGGGGNW 
NNNAAAANNNNNNNNN^ 
NNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNN^ 

20 

TTGAAAACAATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
^ GNNTNAACCTCNAGNANTTNAGCGCT^ 

B ~? CTGNNGNTCTCTGCCCTCCACATCCTCATTTCTTATCCTGCTTTNCGGGGCCACTT^ 

y3 GTGGACTCTCCCCGGNAAGGANNCCCTGAATCTCTGGTACGACTGCACANGGAATAGTGACAACAAA 

W 25 NCGTGGGCCTGNANAAACGTCAGANAAAACGGCTTGGNTGAAGGNAGTNCAAGATCCTCATGGNGCT 

Si TTCCCTCATNCTNTGNTGCNTGTCCTTCATCCTGTTNATGTTCCCANCTCTACACCATGCTGGCGAGGA 

£P GGGCCTATTNTATNCCACTGGCTTN^ 

U CTNNTNTACCCCATTTCATGCCCGAAAN^ 

Jz NTGGGTAANTGGCTTCCC^CCNTGGCCCTTGGGGNGGNCCCTTNNNCCCNTTO 
|7] 30 GGNAATTAATCTAANNNTCCCCACTNNCCGNNAAACCGGGNAATTNN^ 
* GGNTTTNCCCAANACNNAATTTCNNCGCCCCCTATNCNTCNTNAN^ 
L TTTNTTCCTTTTTTTNAATTTTO 

!~ NAAAAAAA AANNTTTNNGGGGGGGCN CCCCN CCNCCCTTTNTCCCCTTTTNTGGGGGGGCGTCNTTAA 

92 ANAACNTTNCCNCNGNNNTGCNCGGCCAACTCNOSfAATTTO 

Q 35 CTCTNCCTATCATCCCNCTGTCATCNCTN^ 

In CATTACTTNNTGTTATTTCNNTTTANTCNACCNTNN 

o 

(«& 

TNNNACAAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
40 GAATTCGGCACGAGGCTTCGGTAGCGACCGCCTCTCTACGCGGGTGTGAGCTTCGCCAGCCCCTCCCC 

CAGGAGACCGTTGCAGTCGGCCAGCCCCTGCTCCTTGGTAACCATGTGTGACCGAAAGGCCGTAATCA 

AGAATGCCGATATGTCGGAGGAGATGCAACAGGACTCGGTGGAGTGTGCTACTCAGGCATTGGAAAA 

GTATAATATAGAGAAGGACATTGCGGCCCATATCAAGAAGGAGTTTGACAAGAAGTACAACCCCACC 

TGGCACTGCATCGTGGGGAGGAACTTCGGTAGTTATGTGACACATGAAACCAAACACTTCATCTACTT 
45 CTACCTGGGCCAAGTGGCCATTCTCCTGTTCAAATCTGGTTAAAAGCATGGACTGTGCCACACACCCA 

GTGATCCATCCAAAAACAAGGACTGCAGCCTAAATTCCAAATACCAGAGACTGAAGTCTTCAGCCTTG 

CCTAAGGGAACATCTNCATCTTTGAACCTTTGNTGNG 

GGGTATAAAGCAATTAGTAAAACAGCTTACATTTGGATTTATTTTC 

TTGTTTTTTCTNTTCAAAATCC^ 
50 AAAAAAAAAAAAAATTTGGGGGGGGGGNCCCGGGNCCCCAATTNNCCCTTO 

AAANNNNNNNNNNNNNNNNW 

. NNNNNNNNNNNNNNNNW 



55 AAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTC 
GGCACGAGGCTAGATTGGCCTTTNGACGATGGAGCGCCACCCCCTAANCNNATTGNATATGATNGGCT 
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ANNCCTACTAAAANCCANNTTNCGTGAANAACCNGGTTGCTGTGNTGNAGTGCNTTGNGTO 
TTGGNAAGGGCNCCTGTGCTACTTGCNCTTGCTTTGATTGAATGTGGAATGAAGTACGAGGATGCAGT 
TNAGTTTATAAGACNNAAGANAANGGGAGCNTTC^^ 
CGACCTATGATGCNATTNCTCITCAN^ 
5 ATACGAAGGCTGACTTGATTGTAGCATTTACAGGGAACTCTTGGTACCTGGAAATGNGAATCTGGAAT 
CITANCTGTNTCATNAAAGTANTGATGGATTCNGTACTCCTCANCCACTCTNCTAATC 
GCAAACACNANTCCCTNTATAACGNGAATNAAATGTNTAAGAAANGANNATGAGAANGAT^ 
GATTAATTNACTGANAGATGATTNTTGCTTCTAGNGCNGGAGTTTGAAT^ 
TTTCAAAANCTGCTGTCTTTTTTAACTTTCTCA 
10 CTTTCAAAAGCCTCTGTTTGGGGAGCACACTTTC(nTNTGCTNGGCNCA 
GAATTTTTTTNTTTTTNNNGGAA^ 

TTNTNAACCTTGGNACCNTTTGGNAAANAATNAAGGTTT^ 
NNNNNNNNNNNGGGGGGGGGNCNNNCCCCCN 

15 

GCCTATNTGGAGCTNCATCNCNGTGGCGGCCGCTCTAGAACTAAGTGGATCCCCCGGGCTGCAGGAAA 
TTCGGCACGAGGTTTCTTGGTCCATCAACCTAGCCTCTAAGTGGTGTGAGCGGCCTGAGTGGGTGCACT 
TGGACAGCCGGCCTTTTGCCTCCCTGAGCCGTGACTCAGGGGCCGCCTGGGTCTGGGCATCGCTCTGC 
ACTCTCCCTGCTATGCCCAGGTACGGCGGGCACACCTGGGATATGGCCAGAAACTAGTCTGTCTTGTG 
20 CTGGCCATGGGGCTGCTGGGCCCCCTGAACTGGCTGGGCTACCCCCCTCAGATCAGCCTTTTCTACATC 
TTCAATTTCCTCAAGTACACCCTCTGGCCATGCCTGGTCCTGGCCCTCGTACCCTGGCTGGTGCACATG 
TTCAGTGCCCAGGAAGCACCACCCATCCGCTCTTCTGACTCTGGTGCCTNCTGCACCCACCTNCCCTNA 
P CAAAGCCCATGCTCTGTGACCTCCACCCTTGGGAGGCAAGNTCCGTCCACTTCCAGCCCCCAACAACC 
tp CTGCTCATGTTGAATTTTCTACTTCTNCCACCACCTGGTCACAAGCCCCAAAGAGGGGCCTTTT 
Q3j25 CCAGGAAGGNCCTTCTGGCTTTCCTTCCAAATC 

TTCTGTAACACTGGGAANGGGCTCGGAACAAACCCCAATAAAGCCCTTTCACACCCNCCC^AAAAA 
AAAAAAAAAAAACAAAANNNCCCCCGGGGGGGGGGNGGNANANAAATT>W 
r; NCCCTNAAANNCCCTTTTTTTTNNNNNCCCCC 
^ ' NTNNNNNNNNNNNNTTTCC 
7^30 ANNNNNNNNNNNNNNN^ 

3:3 
3 

C3 NCNNNATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
m TCGGCACGAGGNCCCACCTGNACNTGNAGGCCANNCACTCNAANATCCTCANGNACNTNNAGNCNGG 
h35 CNCATACM^CCGGTGNNTNNTNGTNAAAATNNTCCTCATNCT 
m ACTNCCTTGCCTGAACCCTNNNNACTCTNANGCAATNCGTGGGGGTNNGGAANC 
NGGNNNCCATANCTGCNNCNGANCCTGANCNGG 

TGCTAATACATGACCNCTGNCCTCTGTCCNCCACTCCTTGCCTCTGGCCACCCATCCCTCACCTGACCA 
CCCTACNGCCCATGAAACNCACNCGGANNNNGAT^^ 
40 ANAAGCCAACTGATGNNCT>TNNNGGNNANANTGTCTOT 

CTGTCNCAGACGGGAACTTTGGCTACANAGNGGAGATGATGCCTTTCCCCACATTNTTGANATNAATG 
ATANGANGGGAAACNGCCCACATGNACCAAATNTTCCC 

TCTCTTTACCCACATGAGGCACCGGANCCCCTGAGCCCCT1WGGAGGGACTGCACAANCCCCANAATT 
NGGGCTGGCAAAATGAACTTTTAATTCNGGACGAAACGTGCCNGTCNCCCCTGTTTTTG 
45 ACGGGCCTTGACTGGNCAGGCCTTCNATTTNCTGGGNCATGGNAAAAAAATTTO 
GGGNCCCNGAANCCCCAANAAACGCCCNTATAAAAACNNNNNNNNN^ 
CCCTGGGTTTGNTNTTNCCC 

50 GCCNATANGGAGNCGNATNACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGNAN 
AAATTGNNAANGCTGNTGAGCTCTAACAGCACAGACCTNCCACTGANCATCGNGTGCTTCATGAATGA 
CAAAGAACGTTCTTGGAAAGANNANCAGGGCCCANTTGGAAAANCTTNGGNCTGNCTANN^ 
AATAAAANTNCCCNTTNNTTTGTGGANGGACCAANNNCACTTO 

AAAANACTNGANGNCCNNNCCNAANTCCCACCCGNAAAGAAAAAAANCNCCAATTCTTTG 
55 ANNCCNNNCCACCCNNNANNCCAAANAAGCOSfTGGCCCAAGGGTGNGCCC 
TCCCCACATTTAAAGGTATAGANAATTTTGTC^ 
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GGANCCCGATTTCAACAAATNCNCTANANGGGTTCCATGAGAATGTGNNTATATANAANCCCACCTGT 

GCCTTTTTTCCACAAAATTTTCTCGCTTCTC 

ATTNCTTGTCCm'CAAGGAGGTTNCNCNAT™ 

NAAAANATGTTTCCACCCCCAAGGhWGGNGGGAACNAhWTCmCCTCGGNGNAGANCTCTAAAGNAG 
5 CTGACGGNGGATTCCCCCCNGGNGTTNThmTCCNTCTTTTNNTTACNN 

AATACCCCCCC^GCCCGANNAACAAACGTGGGTTTTCTTTNTTTTNCCCTCCNT^ 
AATNATTCNGGCCGCCCNTCAANAAATNTCrc^ 

AANGAATNCATGTTTCCCNNCCCCNCCCGTTCGNAAACCCAGATTGGT>WTTATAANCCNTCCGNGNN 
CGTGCCCCCG 

10 

GCCNATANGGAGNCGNATNACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGNAN 
AAATTGNNAANGCTGNTGAGCTCTAACAGCACAGACCTNCCACTGANCATCGNGTGCTTCATGAATGA 
CAAAGAACGTTCTTGGAAAGANNANCAGGGCCCANTTGGAAAANCITNGGNCTGNCTANNTGAANAN 
1 5 AATAAAANTNCCCNTTNNTTTGTGGAN^ 

AAAANACTNGANGNCCMWCCNAANTCCCACCCGNAAAGAAAAAAANCNCCAATTCTTTGGAAAAGA 
ANNCCMvlNCCACCCNNNANNCCAAANAAGCCOT 

TCCCCACATTTAAAGGTATAGANAATTTTGTCACrGNTGCNCATTTCTTTTCCA 

GGANCCCGATTTCAACAAATNCNCTANANGGGTTCCATGAGAATGTGNNTATATANAANCCCACCTGT 
20 GCCTTTTTTCCACAAAATTTTCTCGOT 

ATTNCTTGTCCOTCAAGGAGGTTNCNCNATTO 

NAAAANATGTTTCCACCCCCAAGGNNGGNGGGAAC^ANNTCmCCTCGGNGNAGANCTCTAAAGNAG 
□ CTGACGGNGGATTCCCCCCNGGNGTTNTNTTTCCNTC^ 
iQ AATACCCCCCCNGCCCGAMsrAACAAACGTGGGTTTTCTTTNTTTTNC^ 
ift25 AATNATTCNGGCCGCCCNTCAANAAATNTCCCTGCGGGGTC^ 
iTl AANGAATNCATGTTTCCOSfNCCCC^CCCGTC 

■*t CGTGCCCCCG 

y i 

3 

"p30 AAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
W CGGCACGAGGCCCGTCCCAGCTCCAGCTGGTGACCAGAAGGATGTGGATGCTTCAGAAAAGAAGGTC 
a CCAGAACAGACCCCTGAGCCTCCCCAGCTGGATTCACAGCACCTGTGATCATTCCAGGACCCCAACAC 
O TCAGGGTTCCTCCCAAGGCTGATGGGAGGGGGGTGGAGTGTCACAATCAACCTCCTCTGGGGACCCGG 
Si CCACACTTGTGGCCTCCTGTGGGAGGGGGAACAGGCTGGCTGTTTCCTTCTCATACTGCTGCCCAGGCC 
fg35 CrGTATCTGCCACCTCAGTCTCCACAGCCrrCCAGTCTGNGGTCCCCrCTTTCTGGTCCCCTCCAAGGG 
rp ACTTGCCITNTCGTATCCAGTTGAATGCTCACTGGCCTTAACITrCATTGANGGAAGCCCCCTTO 
n AAGGAAGGGTCTGCTCACACCTGCCTTTNTAAGTTGGTTTGGCCnTGACNCCAAGGTGGGGGCCATTC 
ll AAGATTCCGGATTCCCACAAGTTGGTGAAATCCTGCCTGGTGGTTTTGGGCCCAACTTTCCGTTGGTCT 
r ' ' GGNGGGGCTTTAANGGGCCCCTTAAACACClUll-lUllAAATTTTGGGGGGACTGGGCNATGCCCTNA 
40 AANAAAGNGGCTTNCCCCCCAAGNTGGGGTGGNAAGGGCCAAAAAAAAANCCTTTGGATTNGTTNAA 
ANAANTTTTGANNCCCAGGAANCCCTTGACTTTTCCTGGAC^ 

CCCTTTCCTTGAAGGGAAGGGGTTCCTAAACCCCTTTTNTTTCCAAATTCCCAAAAANGGA^ 

AAATTGGNCCCCCCCCGGANGGAATAAGGGTTNCCCACCCCCTTAAACCNTTTTNGGGGTTTTO 

NNNAAANGGNTTCCCTTTTTTTTNT 

45 

TTNAACACAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
AATTCGGCACGAGGAGTANCAGGAGTGAAATCAAAGGATTTTATGATCCACCAAGAAGATTGCTGGG 
CCAGCGACCAGGACCATATGATAGACCAATAGGAGGAAGAGGGGGTTATTATGGAGCTGGGCGTGGA 
50 AGTATGTATGACAGAATGCGACGAGGAGGTGATGGATATGATGGTGGTATGTGTATCTAATGAACAA 
AGGTTCTGTTGTCATTTTCTTAATGTTCCTGACACTTTGTCAAGAAATACAGAAATGGCAGTAATTTCA 
GTACCTACTAGGTTTAATAAATCTGTTCATACAAATGTGGATTCCCATGGGCAGCTATGGGACTTGATT 
GATGCATGTATTGGCACCTAGTTTACCTACACAAAAATTTTTA^ 

TGTTTGGCATCAGGATAAAAA'ri'lUlATGTCTAAATGTGTGCTTTTCATACAAGTGTTAACTGCril-ri'l 
55 AATATACACTAAAATGGGGTGTTGGAAAACTTGGTTGGAGGGGTTGCAAACTTGTAACAATATAAGTT 
AACCATAGTGCTTGNCANAAGATACATTTTTATAAACTAGATAATAAAAGTTATCTCTTGAAAGCTTAT 
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TCATGNATTTCTCCTTAAATTACACAGGTTATGGAGGTTTTGATGACTATGGNGGCTAT 
GGCTTTTGGAAAANGATGGCTTTTGGATGACCC 
TTGGTTTTTGGGGGGAACTTGGGGGAATCCAAAGTTTCN^ 
CCATAAGAAAAAGGACTGGNCNTTTTTCNGGCC^ 



NACAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTC 
GGCACGAGGAGTAGCAGGAGTGAAATCAAAGGATTTTATGATCCACCAAGAAGATTGCTGGGCCAGC 
10 GACCAGGACCATATGATAGACCAATAGGAGGAAGAGGGGGTTATTATGGAGCTGGGCGTGGAAGTAT 
GTATGACAGAATGCGACGAGGAGGTGATGGATATGATGGTGGTATGTGTATCTAATGAACAAAGGTTC 
TGTTGTCATTTTCTTAATGTTCCTC 
ACTAGGTTTAATAAATCTGTTCATACA^ 

TGTATTGGCACCTAGTTTACCTACACAAAAATTTTTAAGAGATTGCCATGTT^ 
15 CATCAGGATAAAAATTTTTATGTCTAAATC 

ACTAAAATGGGTGGTTGAAAACTTGGTTGGAGGGGTTGCAAACTTGTAACAATATAAGTTAAC 

TGCTTGTCAAAAGATCCATTTTTATAA^ 

GANTTTCTCCCTTAAAATAACNCAGGT^ 

ATGGGTNTGGGAAANGAAGGGNTTTGATGACCNCAAATGGANAAAATGGGAAAAGGTTT 
20 ACCATGGGTTTTTGGGGGAACCTGGGGNAATCAAANTTCN^ 
CATAAAGAAAAGGGACTGGCCOTTTTNGGGCCCCCT 
CNCCCCTTAAA 



^25 TTNNNAAAACTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 

rl TTCGGCACGAGGCCCCATTCCTGTGGCCCAGGGGCCCAGCTTCCAGTTCGGCAGTGTCAGAAGTGACT 
TGTGGCTCTGCCTTGGTTGTGAGATGAGTACATTCCAAAGGAGCAGCCACGGGGAGGGGGCAGGCTCA 

y " GCGATCCCTTGGAGGCTCAGAGCAGCTGGCCTGAGCTCCAGCTCGCGTCCAACGGAAGCTCGCGCCCC 

Sf 2 TCAGAAACGACCCTGGCCAATGTCACCGCAGAGCCGAGGCGGTGTTGTCAGGGCTAATGTGAAATCTC 

4=30 TTCCCGTGGCGCCGATCCTCCGGCTCTGCAGCGCCAGCTCGGACAGATTGAGGTCTCTGTGGCTTTGGT 

W GACCCTGCTTAAGCATTCCCACCGTGTCCCAGCTCTGCTCTCTGCCTGCCTCCCACTGCAGCCCCCCCC 

3 TCACCTGGCTTGGGGAGGGGGGCAGTGCCCCAAGGCTAGGGGCTTTTGCTCAAGAAAAGATGTCAGG 

O CTTTCTGGGGTCGTCAGGCTTTGAGCTCTACCGGGGTCCAACTGACCTGGGATACCAGGTGTGCCCAG 

ft AANATGCACCTCATNCCGTGCCTTNAGGAANGGCTAAGGA^ 

A 35 CTCAGTTAACTCCCNTTGGGAAAACCT 

K NTANGGAAAANTGAANCTTTTAATTGCTTCCCAAAAAGGGGCCTTGGTT^ 

- TTTTTTNTAAGGGGAANNANNNNNNN^ 

™ GGNCCCAAAAAGGNNCCCCANGGGGCCCCCAAAAAGNGTTTTT^^ 



NNCGGNCGNCGATTNAGCGTGNNNTGNNNTO 
CACATGCACNTCCCCCCCCANGGGGNGNNAAGAGAATATGGN^ 
CTNCACGCNNGAGGCAGGCCGCTNTAAAACT^ 
NTTGAATTTTTNTNCNNCTTC 
45 TTNTTNANTTCTCNNTTTGNNNTGNCTNGTNNTNGCTCGTGGACCA 
ACAATTNNTCNTCTTNGGGGTNATATCTTl^ 

TNTCTATCNCNANANTNGKNTNNANTNNCTAGCCGGNCGANATNTNATCA 

TGNNNNANTNNThWTNCNNNNNGTO 

ANAACTNNNNNNNNCNNNTCTNNTACGANNATCAN 
50 ANNCNCNNTCTAANNTNNNCTNNN^ 

NGTNANGTCTNGCNNNANTAATTNTC^ 

NNTTANCTCTTNTANNACNNT 

NANNNTNNGTNANTNNNTACTGTNTNNTATCATO 

GTAANTNGCGGGNTTTATCNTCGNNNTNNANNTNGTNNTGNAC 
55 TGTNNNNNCNGNNANNCNNNNANTANTNNT^ 

ATAGNTAATTTTANNTNNNNTAGGNCGNGGGNNNNATAANAN 



5 



NCC 



40 
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ANCNGNCNANCGGNATGAAGTNNAT 

CNNAGNTNTATNCTCNAGNNNANNGNANCANCNCNTCAGTNTAANNAGAT 

AGGCNGNGCGNTGNGTACAGAGNTNTNTGTATAGAANCNCANCNTGTATGNAGTCTGAGANNATOW 

ANATGNNGNNCNTGTNTCTCOT^ 

NNNANANANANACNCGANANANATNCGAGA 

ATNCNGNNTCTCANANGAGATGACNCACNACNCTNNCTCATACTTNTCTNTNCGTNCN^^ 

NTATGTGAAGTATACACTAACGTCNTACATGTNANATGATNTACNAGCNNGNGGANNNANTGACNAG 

TGTGACNAGACNACNCNTNACTAGNGTCGATAGNCNANATNNNGNNATANNNTCGTTO 

AGCGCG 



ccgccnccncctcntnganntn^ 
catc^ctntggnngncggnngctcngnngntn 
ttnnnnnnnnnttnnagcccnatag^^ 
15 ggatcccccggactgnctngantntnccgccncaggnnctctnnntccctncnctccttannt 
tnctnnntggngcnncnnct^ 
ccnnncatnccccgcncnnnncctcnnttct^^ 
ncntngtngonfctngtgntcaganncntc 

tcncccgntctcnnnttcnagtccnctngacnnttgtnnacnccncnctngtc 
20 cnccngcnccctntcgctcosrcncngnntnttccnnntactt^ 

ccntctnnccccctccntctanagncncncctgot 

nnntntcccncaggnncntgtncccgtc^ 
q ncntcccnacnngagccctcctngttntgnnccn 
lr% ttttncnaccngt^cctcggnacnccn^ 
m25 nctatncctnncgactccacngcttnctgtcgnntc^ 
3h ttgnnttncngatccncnnnn^ 
,2 antntttgtgncctaosin^ 

gangnncngcnntntgncgg 
?z atcacgaccaccngnncnnttcncgncacgcntcgn^ 
^30 agctccncntacctntgttnatnnaccacanacgntgctncgcagtatcncccc^ 
!y cnnntntcccagctctgtnagggtctctgcgtatcagctcccgctggtcggnactccccnatntctctc 
a tctncttntnnccgccacttaaangagntacnaatngattacnnnatntcacg 
p acgngcngccctatgctcngnna 

s tggancnaccgnaccntnngtaccgcgccttaggntggcgctcacncttgntanntncgnntcttcgc 
?^35 tcttnncnnnntcntcgcncnncncc 



GCCCTATANNGAGNNGTATTACAGNGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCGT 
TCGACAGATAGCCGTAACTTCTGTGCTGTGCCAGCCGCATCCCTGAGACAAGATGGTGAAGGTCGGAG 
40 TGAACGGATTCGGCCGCATCGGGCGCCTGGTCACCAGGGCTGCTTTTAATTCTGGCAAAGTGGACATC 
GTCGCCATCAATGACCCCTTNATTGACCTTCACTACATGGTCTACATGTTCCAGTATGAATCCACCCAC 
GGNAAGTTNAACGGCACAGTCAAGGCATANAACGGNAAGGTCGTNATNAATGGAAAGGCCANCANC 
ATNTTCCAGGAGCGANANCCTGTCAACATCNANNGN^^ 

ATNTTACTNGGGANTTAAACTACACATGTGANAANGNGTTNGGACTACTTNGAAAAGTGTGCCCNA 
45 ANAANGGTGNATNAATCTCAGCNNACTTT^ 

AANTCACTNANAAAGTTTATACANACNTCCCTTN^ 

CTNAAACTGTNTTNTCCCCCCCCTCNNTCAANNNTNCATATCANNTANAAA 
NGGGACATNATNNACACATTNGGGCATANCCATTNTACTTGTCACCCCANNAAACATANGTO 
NNCCTCNTCNNGNGTAANNTCTNNACNT^ 
50 CCNCTCTNNTTCTTANTTATTGCGCTNNTCTNC^ANACATNTO 
TNNANNCCNCNNATNW^ 
TATGNNGGTTG>WATNNTCTTNACCNTCAN 

TAATACTNNCACTCNATTNGNNTNGNNNATTGTTNATGACANGG 

55 



189 



AGCNCTATATGGAGNTGNATNNCAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCC 
CCGNTGGACCCAAGGCCCCCGTGGTGACAAGGGTGAGACAGGCGAACAGGGCGACAGAGGCATTAAG 
GGTC ACCGTGGCTTTTTTTGGTTTCN AGGGTCCCCCNGGCCTTCCN GGTTTTCTNGGGN ANN ANGGNCN 
TTCCGAANCNTTTGNNCTTGTTGNNCCCNGGGNNCCCCTTGNTTTTG^ 
5 NNTAATNGNNTTCCAAGGCCCATTNGNNCCCCTNGGCCTTNAAGGNCCAA 

GTNGNNCTTCCNGGCCTTCTNGAACCCCTNGGNCCCCANAGTCCTTCCAACGGGGGGGTATACANATT 
NAGANTTTTCTGTGCCCAAACACACTTNAAAAAAAAAGGTTCACNATGNNG 

TTTANATNANGCCATNTGTGGNCCGANACCGANCATCTAANGTGNNAACACCACTCTAAANANCTTGN 

CWCNACATATAGAAAANTTCGNGACCNTTAAGGGCANCCAAAAAAACCGCGCCCNCATGTGGTGAAA 
10 TCTAAAATATGCCNCTCTTTTTTGTGAN^ 

GNACNTGGNATGACAATTAANAGNGGTTTTTGGNAC^ 

NTAANNCCNNCTNTTCACCCACCAAGTN^ 

CCCCCGAAANAAAAAGGACNCTNNTTTTNGCTO 

TTTAATAATTTTTGGNCCANAAGNTCCAANCCTTTCNNGANNGA 
15 TTTTCTTGCCGCANGGNACAACCAAGGNNNTCTCCAAAAAAAATTTO 

AGCNCTATATGGAGNTGNATNNCAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCC 

CCGNTGGACCCAAGGCCCCCGTGGTGACAAGGGTGAGACAGGCGAACAGGGCGACAGAGGCATTAAG 
20 GGTCACCGTGGCTTTTTTTGGTTTC^^ 

TTCCGAANCNTTTGNNCTTGTTGNNCCCNGGGNNCCCCTTGNTTTTGTTG 

NNTAATNGNNTTCCAAGGCCCATTNGNNCCCCTO 
q GTNGNNCTTCCNGGCCTTCTNGAACCCCTNGGNCCCCANAGTCCTTCCAACGGGGGGGTATACANATT 

NAGANTTTTCTGTGCCCAAACACACTTNAAAAAAAAAGGTTCACNATGNNGG 
Zi25 TTTANATNANGCCATNTGTGGNCCGANACCGANCATCTAANGTGNNAACACCACTCTAAANANCTTGN 
ri O^CNACATATAGAAAANTTCGNGACCNTTAAGGGCANCCAAAAAAACCGCGCCCNCATGTGGTGAA^ 
j{ TCTAAAATATGCCNCTCTTTTTTC 

P 1 GNACTWjGNATGACAATTAANAGNGGTTTTT^ ' 
%t NTAANNCCNNCTNTTCACCCACCAAGTNGN 

=F 30 CCCCCGAAANAAAAAGGACNCTNNTTTTNGCTNCCGAAAAAAAA^ 
yj TTTAATAATTTTTGGNCCANAAGNTCCAANCCTTTCNNGANNGATG 
3 TTTTCTTGCCGCANGGNACAACCAAGGNNNTCTCCAAAAAAAATTTO 



m 



l35 tttanaaaanctggagctccaccgcggtggcggccgctctagaactagtggatcccccgggctgcagg 
( aattcggcacgaggchntncccatcnnnnannnctgnnngganto 

! ctcactacatnctnccc^tanaccngco^aggtggnncangtgacgatgtgatcanagggtggancc 
1 tgnnaatcacgaanantnccanaactnnnggacct^ 
b tantccaggtantnaattgthwcattg 
40 gntccatggnatttaancotttaaacncganaac^ 

tcctttnttnatagnnnnsfcaatnntnn 

nttngnttttncanatcccaaannncccntttttt^ 

ttattctttnctttntntgttc 

ntcnnntncgtttanntcnntnnctcntatnttt^ 
45 nttttctttccttatgtacctntancnttttt^ 

tnantataaatcnannctnnnnt™ccactntnnn^ 

gtcgtttnncnatnntaannnntttnctctcnttntc 

cnttnnntatcaaantttnantatanncntntcnnt^ 

AATATTNCTACCANTNATTTNATANrrrTNTTTO 
50 TTCNNTGCTNNNTNNTCN^ 

TTNNACAAANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGG 
CTTGGGCTGCGTGGGGATTTTGTAATGCCGACCGGAGACTTTGATTCGAAGCCCAGTTGGGC^ 
55 GGTGGAAGAGGAAGGAGAGGACGACAAATGTGTCACCAGCGAGCTCCTCAAGGGGATCCCCCTGGCC 
ACTGGGGATACCAGTCCAGAGCCTGAGCTACTGCCGGGAGCTCCACTACCGCCTCCCAAGGAGGTCAT 
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CAATGGAAACATCAAGACAGTGACGGAGTATAAGATAGATGAGGATGGCAAGAAGTTCAAGATTGTC 
CGCACCTTCAGAATTGAGACCCGGAAGGCCTCAAAGGCTGTGGCAAGGAGGAAGAACTGGAAGAAGT 
TTGGGAACTCAGAATTTGACCCACCGGGGCCCAACGTAGCTACCACCACAGTCAGCGATGATGTATCC 
ATGACATTCATCACCAGCAAAGAGGATCTGAACTGCCAGGAAGAGGAGGATCCAATGAACAAGCTCA 
5 AGGGCCAGAAGATAGTGTCCTTGCCGAATCTTGCAAGGGCGACCACTGGACCACCCGCTTGCCCCTAC 
AAGGACACGCTGGGGCCCATGCANAAGGAGCTGGGCCGAACAGCTTGGGCCTGTCCCTGGCGAAAAA 
GGAAAANCTCCCCGGANAGCTGGAACCTGGGCNNGNCCCTTAAAACAAGAATTGGGAAGTACGTTGC 
CTTCGANCCTTGGCCAAAGGGGCCAGCCCCCGNGGGGGAGTCCNTGCACCCAANCCGANAACTGATG 
ACAATGCCCCCTITCCNGTTANCCAACCTTTTTTGAGGACCCTTQ^GGNAACCCACCTGGAGGAACT 
1 0 TTCCGGNCCTTTNGGTTCCNTTTTCCCG ATTTTANCCTGGGAAAAGGNAAAAAACCCCCGGCCN 

TNNNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
GGGCCTAAGTTCGACCCCAACGAGATAAAAGTCGTGTACCTGAGGTGCACCGGTGGGGAAGTCGGTG 
15 CCACGTCTGCCCTGGCCCCCAAGATCGGCCCTCTGGGTCTGTCTCCAAAAAAGGTCGGTGATGACATC 
GCCAAGGCAACTGGTGATTGGAAGGGTCTGAGGATTACAGTGAAACTGACCATTCAGAACAGACAAG 
CCCAGATTGAGGTGGTACCITCTGCTTCTGCCCTGATCATCAAAGCCCTCAAGGAACCACCAAGGGAC 
AGAAAGAAGCAGAAAAACATTAAGCACAGTGGAAACATTACTTTTGATGAGATCGTCAACATTGCCC 
GGCAGATGCGGCATCGGTCTCTAGCTAGAGAACTTTCTGGAACCATTAAAGAGATCCTGGGGACCGCC 
20 CAGTCTGTGGGCTGCAATGTTGATGGCCGCCACCCTCATGACATCATTGATGATATCAACAGTGGCGC 
AGTGGAGTGCCCCGCTAGTTAAGAACTGCAAAGGAAAATAAAGGACCATTTGACAACCAAAAAAAAA 
AAAAAAAAAAAACTTGGGGGGGGGCCCGGGNCCCAATTTNCCCTTATGGGGGGGGGNN^^ 
F=2 AANN>nWNNNNNNhTNN^^ 
*S NhOWNNNNNNNNNN^ 
if25 NNNN>fivnWNNNN>WN^ 



09 

vl 

pi 



NNNNNWflWNNNNNNNW 
NNNNNNNNNNNNNWMNN^^ 



=£30 TNNNACAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
hi AAAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATCATGATGAAATTTCGG 
a TTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATC 
#"» CGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCC 
% GATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTAT 
^35 ATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCA 
Sjf CAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAAC 
JL' CTCTTATCAGCAATCCCATACATCGGCACAAATTTAGTCGAATGAATCTGAGGCGGATTCTCAGTAGA 
P CAAAGCAACCCTTACCCGATTCTTCGCTTTCCATTTTATCCTrCCATTTATCATCATAGCAATTGCCATA 
M 1 AGTCCACCTACTATTCCTNCACGAAACAGGCTTCAACAACCCAACAGGAATTTCCTCAGACGTAGACA 
40 AAATCCCATTCCACCCCTACTATACCATTAAGGGACATCTTANGGGNCCCTCTTACTAATTCTAGCTCT 
AATACTACTAATACTATTCGGACCCGGACnTCTTNGGAGAACCCANATAACTTCCNCCCCAGCCNATT 
CAANTTAAAACACCCCCTTAAAATTAAAACCCGGGGGGAACCTTNTTANTTGCATTCCNCAAATNTTA 
CGAAACAATNCCCCAAAAAA 

45 

NNNACTGGAGCTCCACCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTC 
GGCACGAGGAAAAGATCCAAATAAAGAAAAACAAGCATTTGTGAAAACAGTTAAAGATCAAGCTTCT 
GAAATTCAGGTGACAATGATGCTCACCGAAAGTTGTAAGCTCCGAGGTCTTCATCACAGAAATCTTCT 
TCCTATTACCAATGTGTGTATAGAAGAAGGAGAAAAGCCCATGGTGATATTGCCTTACATGAATTGGG 

50 GGAATCTTAAATTGTTTTTACGGCAGTGCAAATTAGTAGAGGCCAATAATCCGCAGGCAATTTCTCAA 
CAAGACCTGGTCCAGATGGCTATTCAGATTGCCTGTGGAATGAGCTATCTGGCCAGAAGGGAAGTCAT 
CCACAAAGACCTGGCTGCTAGGAACTGTGTCATTGATGACACACTTCAAGTTAAGATCACAGACAATG 
CCCTCTCTAGAGACTTGTTCCCCATGGACTATCATTGTTTGGGAGACAATGAAAACAGGCCGGTTAGG 
TGGATGGCTCTTGAAAGTCTGGTTAATAATGAGTTCTCCAGCGCTAGTGATGTGTGGGCCTTTGGAGTG 

55 ACGCTGTGGGAACTCATGACTCTGGGCCAGACACCCTACGTGGACATCGACCCGTTTGAGATGGCCGC 
ATACTTGAAAAGATGGTTACCGGATAGCCCAACCAATCAACTGTCCTGATGAACTATTTGCCCGTGAT 
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GGCTTGTTGCTGGGCCTTAAAATCCCGGAGGAGAAGGCCCAAGTTTCAGCAGCTTGGGTCCCAGTGGC 
TNACANNAATTCCCTGGCAGCCCCTGGGGGGCCCATTGTCTNGACTTTTGCTGTCACAAGT^ 
GCGTNCAGGAAGGAAAGGTGCCCTGCCCGGCCCTNCTTGGGANCCCAATTTTNGGATGCCCCAATACC 
TCACNGCAANGNCCCCAGAANNNATTT^ 

5 

NAAAACTGGAGCTCCACCGCGGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTGC 

ACGTCTAGGCTCGCCCGCGCCGGCTCCGACCAAATCCGATGGGACTCCGTGATGCTTCTGTCCTTGGCC 

TTTAACGAAAACTGTCCAAAAAAGGGAAGAAGTGTTGGTGGGTGGGGGGAGGAGGGGGGNCCCCCTT 
10 TTCCGTGGGCACGGGGAGGAAGGCCGGCCCGTTATGGNCCNNCCAACCCCGGGTCTGTCCCANCCCTT 

AACTTGAGCNTGGCCCNCGTCCCTTCTAAAGGCNCCNGGGCCAAACNCNTNTTGGGACTGAGGGCTTN 

CTTTAAGGAAAACCCTTGCTGGTTTANGCCCTGNANGGNATTTGATCATTATATT^ 

TCTCCTATTTATTGACTTTTGNCAA 

GGGGGGGGCCCNGNNCCNATTTNNCCTTANN^ 
15 NNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNW 

NNNNNNNNNNNNNNNNN^ 
20 NNNNNNNNNNNNNNNNNNNNNNW 

NNNNNNNNNNNNNNNN^ 



,n NCTC ACTNAGCN CTN ANGTCTAGTACNCN ANCN GCCC ANC ATT ANTTTN A AGCCCNATANTGN AGTTC 

^25 GNCATTACNTNGGNCATNCTCCGCCTCCTATNACATAGNNTCTNANNACCC 

CI NTTACCNTACATCCNAANTTTATTTNNTCNATGCTTACTAAACCN^ 

2 TTCATATNATAAAACNNATNTTCOS[CNTNNNTTO 

f; NTCTGNCCNTTCNNNCTC^ 

^ CCANATAANNNTTNCATTTTTNNTTTNAAC 

=F 30 NNCANTNNNCNNCCCCNNNANTO 

yj TTATONTAAANNCTCCCTANCAN^ 

= CAATNCTCNNANTNTCATCNACCNCCC^TTAACNTATNCTCNCANN 
Q CNACATTTTATNTATATCNNNT^ 

m TTNNANGTTTACCTTAANTTATCANCTNTTCCTATAATCTN^ 
n35 TAAACAATANNCTGCCTTTTCCTCNATCTANCATTGTTATATANANTNNTCCT^ 
m CTAANCCCNNNCTGANTCAACCTAACANTCCAAAC^ 
ATAANCTTCANACTTCNCTCNCNNCANNTCTCTTNNN 
rT NTTNATATAANAAATNNCAATTANNATNANNNAAGCNN^ 

^ TTACCCNCCACNATCCCTCACCCNTCGTNNCACCTCTNATNANTATATNANTTNTTCNAACCANAGCAC 
40 NGCGNCTCANCTTCTNTNCANTATNATTATCT 

CNTAN1WTAANCAAANCTATCNNTCATACNCTTTTNATTATCACCTNNC 

NATATANCACCACTNTGCTCAACNANTC^ 

CNCTTCCNNNTAANNNNCGCATNTATAT^ 

NNATACNTCTNTACTCTATAThWTCCACNCNNTGTNNTCACCTACACANACAN 
45 ATCNCGNTACACTTATANATNANTNCNNGCG 



TTNAGCCCTTATANTGAGTNGNANTTACAAGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGC 
AGGCTGCACGTCTAGGCTCGCCCGCGCCGGCTCCGACCAAATCCGATGGGACTCCGTGATGCTTCTGT 
50 CCTTGGCCTTTAACGNAAAACNGTCCAAAAANGGNAAAAGNGTTGNNGGNGGGGAAGNAGGGG 
CCCCTTITCNGTGGNCNCGGG>WGNAGGCCCGTTCTTTATTNTCCTNCCNATO 
CCNNTAATTTNTCTNGTCNGTCGTCN^ 
TGCTTTCTCTTTNNGGANN^ 

TCCNTTANNCTCCTNTNCTATTNTTNTCANATTNNTACAGTT^ 
55 AANANTNNTTCTITCTNNNNGGNNCNNNTCTCC 

NAATCCCTTNTNTNCTATNTCTCTNCCCNTNNCTNTCCCTTTO 
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CNTTCNNTCNTNNCNTANNNCTTTNCNATCTCTTN 
ThWCTTTTTCTTNNNTTTTAN^ 
NTTCTTTNTTAGTNNNTCNNNNTCTCTNCT^ 
NTTNTTQ s fNNCTNNNNCTTNNTTNN^ 
5 NANTTTNANTTNNTTANNNNNN^ 

TCNNCNNNNAATNTNCNNTTNTNCCNCANTOT 



TTNAGCCCTTATANTGAGTNGNANTTACAAGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGC 
10 AGGCTGCACGTCTAGGCTCGCCCGCGCCGGCTCCGACCAAATCCGATGGGACTCCGTGATGCTTCTGT 

CCTTGGCCTTTAACGNAAAACNGTCCAAAAANGGNAAAAGNGTTGNNGGNGGGGAAGNAG 

CCCCTTTTCNGTGGNCNCGGGNNGNAGGCCCGTTCTTTATTNTCCTNCCNATO 

CCNNTAATTTNTCTNGTCNGTCGTCN^^ 

TGCTTTCTCTTTNNGGANNAANC 
1 5 TCCNTTANNCTCCTNTOCTATTNTTNTCANATTNNTACAGTTCNCTO 

AANANTNNTTCTTTCTNNNNGGNNCNNNT 

NAATCCCTTNTNTNCTATNTCTCTNCCC 

CNTTCNNTCNTNNCNTANNNCTTTNCNATCTCTTNTNCCCC 

TNNCTTTTTCTTNNNTTTTANNNANTO 
20 NTTCTTTNTTAGTNNNTCNNNNTCTCTNCTTANN 

NTTNTTCNNNCTNNNNCTTNNT^ 

NANTTTNANTTNNTTANNNNNNNA^ 
O TCNNCNNNNAATNTNCNNTTNTNCCNCANTNTCNNNTACN 

m 25 

5*§ NNAAAAGCTGGAGCTCCACCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 

^ TTCGGCACGAGGGTTGGTTAGAGATGCTCTTGAAAGACAAGAGAGATAAGAGGTGTAGAGCCAAGTC 

ys TTCTAGGTGGCTTGCCCAGGTCACTCTACCTCTGGCCTCTGATTCTCAACATACATACCTACATGGCTG 

V CTCTTGTTAGTACAGNGTTGATTCTCTGGAAATTANCCGCATGCCTGCAGCTTGCTTCGTCTGAGGATA 

s r30 ATGTCACCACCAGAATGGCTGCTCTGACCATTTGCCTGGGGGCTTTCTCATGGCTTTTTG 

W GCTGGGCANCCTAAAAATANTTCCACCNTTACNGCATNGGTTATGCCTTGGNGGGAAGGGGCCTGGNA 

s TACTTTTCACNTTACAATTCTTAAGAGAAAGANTAGGGCCTTACCTAATCCAAGNCATTAAAATTAAA 

C9 AAATGGNCTTNAGNNCNTGGANGTTTGGACCAAAATTTNT^ 

Cp TGGTTGGACNCCTNAGCCAGTTNTTAATN^ 

0 35 NNGGTACCCATTGACNTTCTAACTTCCTNTTGGCCCCTTATNGCAAATNCCNTTAGGAATGAAAAA 

m TTTGGGATTGGNGAACCCAACCTGAAANGGGANTTCCA 

CTNTTGGCCCCANGGGAAACCTTAAAATTAAAATNTNNCCTGGAAACCCGGCCTO 

£ AAAAAACTGGGCCCTTTAGGCCATTTNTTTT^ 
" GGACCCAAATGGGTTGGGGTNGGGTTTTTTTTNCCT^ 

40 TTTTNCCCCCCTTTCNTTTTTGGGAANGGGGAAATTGT 



TTNAACACAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
AATTCGGCACGAGGATATCNCACTGGTAAAAGAGATGCAGTTGAAGAAACCTGCTGAGTTGAAGATTT 
45 CCTAAATTTACTTTAAAGGGAATAATCTGGGTTTCTTAACTGCAGGGGTT^ 
GAGTAATATCAGAGGATACTTGGAATTACCAGGGGCTAATT^^ 
AAAGAAATTTCAGTAAGAATAATCAGATTGGCCCAA 

TTTACTACTAAAATACTTAAAGTAAAATAAGTAATTTTAGGAAATGTCTTG 
TTAGAACAGTTTATGTTCTATCAACGATGTTTAAGTATTTCTATCAATTATC 
50 GAATTCTGGAATTCATGATAAGGAATCAAGATTTGAAACTTTGAAAATTATAC 
CTATAAAGATGCTTTTTAACATTGTACATTTAGGAAACATGGGATTGGCCT^ 
TAAAATATTGNCATTGCTTAAGACTTTTCTTC 
ATTTTAAGTATTTGCTATTNAA^ 

TTACCAGGNAATACTATGNCATTCTACCTTATCNTTTTGGAAAGGTATTGCTTGAATGTC 
55 TTCTACCNCATAGNGATTCTGGAAGTTTTTCCA 
TTTTTCCCAAAACTTTTACNTTTCAATTAACTTT 
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TVS 



TTGAANACAAGCTGGAGCTCCACCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
GGNNCNAGNTNTTATGNTTTT^^ 
5 TNNTGNGTCGNANNANATANNNGNTT^^ 

NAAAAACCNNCCCNTTN1WCTTCNNNANNGNNGGAAAGGN 
NGGNNCNCC>WTTNACCCCCCN>nSfNNAGNANN>^ 
CNTNCCNNAAAAANCCNNTNC^ 
NANNTTAAAANNAGNTTTT>WCNNCCGNTTTO 
10 GGGGGGAAATTTTTNNNTTTTTTT^ 

AAAANANTTTTCCCCCTNAAATNTTTTAAATTCCA^ 
^ nTncaWACCGT ^^ 

TCTGGGAAGNGGGGNAAATTTTCACTTTTTCCCCAAANGANAAAAANGGN 
CCNCAGAAACNTTTTNN^ 
15 GNCCCCCCCTCCNGTTTCCCAAAAAAANCCCC3STOT 
GGGGGGAANTTNTNTTTTNAAAAAAGGGTO 

GGN1U41UU1U4"1"ITNACCAAAAGGGGGGNGTTTTGGTTNCCNNT 

20 TNNNNAAAACTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
GCTGGANGGNTGCATGCATTGCCGCGTGTGCGCCAAGCAGCTGAGCGAGTTGTGTACCGAGCGCGACC 
CCTGCGATCCGCACAAGGGCCTCTTCTGCGACTTCTGGCTCCCCGGNTCAACCGCAAGATNGGTAGTG 
TGCACCAGCTAAAGATGGTGCCCCCTGCGTTTTCGGAGGAACTGTGTACCAGAGCGGAGAGTCTTTCC 
AGAGCAGCTGCAAATACCAGTGCACGTGTCTGGACGGGTCGGTGGGCTGCGTGCCCCTATGCAGCGTG 
25 GACGTCCGCCTGCCCAGCCCCGACTGCCCCTTCCCTCGGAGGGTCAAACTGCCCGGGAAATGCTGCGA 
GGAATGGGTGTGTGATGAGCCCAAGGANCACACCGTGGTCGGCCCTGCGCTCGCAGCTTACCGGCCGG 
AAGACACGTTTGNCCCAGACCCAACCATGATCCGAGCCAACTGCCTGGTCCANACCACAGAGTGGAGT 
GCCTGTTCCAAGACCTGNNGAATGGGCATTTCCACCCGGGTTACCAATGACAACGCATTCTGCAGGCT 
H 8 GGAGAAACAANAGCCGCCTCTGCATGGTCAGGCCTTGCGAACTGACCTGGAGGAGAACATTAAGAAA 
=P 30 GGCAAAAAGTGCATTCCGGACCCCCAAAATCTNCAAGCCTATCAAGTTTGAGCTTTTO 
iij AACCNTGAAAAACNTACCGGGCTTAAATTTTGGGGAATGNGCCCAANACGGGCCGGNGGTTGCACCC 
a CCCCAAANAACCCCCACCCTTTCCCGhWGGAGNTTAAAGGG]^ 
ri ATNAAAAACCTGNAATTTTTAATNAAAAAAACTTGNGCCCCTNNN 

^ 35 

% GCCTATNTGGAGCTNCATCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTTG 
Z: CTACCTTCTGCCACCGTTCCATGGTCTCTGGAAATCCTTCCCACCAATGAAAGCCTTCGGTCCTGGCAT 
P TGGCCTTCCACCTAGACCGGCTTTGCCCTCTCTCTGCCATCCTCGGTCCTCCAGAGACCACACTGCCTG 
^ TCACAAAGAAAACCACCACCTCGGGCCTGCCAGCCATCAACTTGGAAAATCGGGCCAGCTGTCTGCTG 
40 CTCACGTCTCCCAGGTCCAGACCAAACGGGATCAACAACCCACAGTGGTGACTCAGTCTCTTACCCCA 
GGAGCCAAAGCAACACAAAACAATTGGTCAAACATCGTTGGGTCCGATTCTGAGAGTAGGTGATTTCT 
AGACATGTCTTTCAGGTGACCCTCAACTACCTCAGGTTTGAAGGCCCTAAATTAAGCTGATACTACTCA 
TGGGGACAGACCGAGGAGGGTTCGGAGAAATCTTGGTGATAACGCACTTGTCTCAAACTTACAACAA 
ACTCACGTTTCGGTTTGCAGGGGGTGGGGTTGGGGTTTGTTTTTCTTCTG^^ 
45 AATTTTCCATTAAGAATAGTTCCTACAAATGAAATTTCATTTCTCA 

CAGGTANNCCCTGGGNTTTGTTTCCTTCCAAGCAGTACTTTTATTATTO 
GTATAATACCATTGGNATCTGTGCTTTTC 

AAAAANAAAAATNCNGGNGGGGGGGCCCCGGTACCCANNANGNGN^ 

NNGCNGTGTTTT ATAN ANNTNTTN AGTGTC 1TSITTCTCN ATTCGNTTTC ATTC ATGCGTT ANGCTCN 
50 NNTNNNNTNGCNNTTANTCT^ 

ACNCNNTNTCANNNTANTAATTTTCTNTTTN^ 
TTNCANTCCANGATNTCGTNTNNNTACTC 
55 ANAACTGGAGCTCCANCGCGGNGGGCGGCCGCTCTAGAAACTAGTGGATCCCCCGGNCTGCAGGCTG 
CNNTGTTTTATNNTNTNNT 
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TCTTCTCNNTTNAATTAGAC 
TTTNGTATANNTGNTNCNAGTNTTTNTTTTNATO 
TTTATACNTTTNTNTTGATTNCTANNTTANAAANN^ 
NTTANTNNCTTCNNTTCNTTTACTTCANNTNTTTATNGTO 
5 NTTNANTNGTATTTCGTNNCTTNNTC^TTA 
CNNTTTNNATNTTATNTTTTNNNT^ 
TTNATNNNTTNTTNCNTCNTANTNTATNNAG 
TTCTAATTCTNTCNNNNAGANTCAANCNATNTTNTTTN 
NGAAAAATCCATNATCGTTNNAANTGAAAAANTATNTNTCGTTTNT^ 
10 ACANNNATCTCATTGTTCATTANTT^ 
CNACTNTNTNGCTAATNTCNANN>^ 

GGGCTTCCCCGTTTTAACNCCCCCCCCNCCCACANAATNTNNGAAAAANCTCTCCCTTC 
TCTCTTCCCNTTTCCNNAANNCNATT^^ 
NNNGCGCGNNNNCCCCCCTTCCCAAAAAAAAAAA^ 
15 GTTTTGGGTTTNCTNTTCTTTCNT^ 

NCCCCCCCNCCCCCNCCANCCCCCNCTTTNNANCT^^ 
TCTTTTATGGGGGGGTANNAACANANATTTTTNGGTTNGTGTG 
GGGGGCCTTTTNAAAAAAAATATNGNGNGNGGGGGGCG 

20 

TNCTTNTNGNNGGACNCGANCNANCNlSn^CNCC 

GGGGAGGNCGCTCTAGAACTAGCGGACCCCCCGGGCTGCCANGNTTGCNNGCCCNAGGCCTGGCNNT 
C^TGGCNCCTGGTGTGATACGAACGCCNNNNNNNCCCCCTCGGNGAN^ 
;j C ACCTG ANTNTCCCTNNCNACCNGCC ACNCN GNGNTNTTTTNNTNGNGTTNTCCTGTCGNTTGNTCN C 

^ 25 G AG AAATAANCNNTNTNTTTTGNTCG ACN GNGANGNCCNN CTCNTTTTCTTTGNTNTNTNNTGNNTCC 
UJ CCCCCTNCCCNCNTATTTNGTTTTCCNCNCN 

^ NGCCNC AANNCTCCCNN CNTTKNCCGNGNNCNCGNC ANNNNNTCCTTNC ACTTNTTCI^^ CNN C 
U § CCTCCCNGNCCTGNTTNTTCGAANATNCTCGTNGNNNNACNCNTTNNT^ 
H- CCCCTCNNGCNNNGACGANCGNNNCCTNNNA 
£30 GTNGCNGNTNGNNCTCCNTNTCNNNNATNCGGNNTCNNT^ 
hj NNCCTTTNTTNCGNGTGNGTCCNNNTNCCNTCTNTNTNACNNC 
1~ CCGNCNTCTNTTNTCCNNNNCCCGNNNGGCCNNGTCNNGTTO 
Jg NNTTTNNNTNACNNTTANNNANNNNNNCNGT^ 
™ NCNGCCCNCCCGCNCCGNCTGCTNCCNCNTCT^ 
tll5 TNNCNNTCNANCATNTTNGCTTNNCTGTCNGTCCGNCCTNTC 
if NTACTATCC^CTNGTCNGGTCCTTTTTNTTCCTCTTCNTTTNA 
NATNNTGCGCGCNNNTGTTNNCNTCCTTNNCNCGCCTCTCTO 
NNCTTCACNCTCTTATANANNTTCNNTCNNANNCNTNCNTACANTNGNNTCCG 
M 5 GTCTCCGTATAGNCGCGCNTNANNTNTCNCATCGNTCG 
40 



m 



TNNANCNANATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 

GCCCGCGGATCTGTCTCTTGCTTCAACAGTGCTTGGACGGAACAGACCCAGGGACGCCCCTTGTTCAA 

GCTCNANCNACCTTCAANCTTTTTTTC 

45 ANCCGGGANCNACCNNCNTTTTTTAACTTCNTANTANTANCNNNCAATO 

ANAATTANTCTACCNANGGGGANGNCNGCNGCNACCGGCTGGGTAACATGNNACTGGGGGCCTTCTA 
CACCTANCTTTCTCTGGGCTTCTATTTCGACCGCGACGANGTGGGCCTGNGAGGGTGTGGGGCACTTTT 
TTTCGCGAATTGGCCANGGAGAAACGCCGAGGGGCGCCGGAGCGTNTCTTTGAAACTGCGAAANCAN 
CGTGGGGGGCCGCGCCCTCTTTCTGNGCGTGCNCAAACCNTNTCNAAAANAGAGGGGNGAAACCACG 

50 ACGCTNTGGAGGGCGCNCTTNTCGTAANAGAANAAAACTNNATAAACCCTGTTGGATN 

GGNTTNTGCCCCGGAGAACCCCACATATGTGACTTTCTNGAGNAACACCTTCTATATGANGGAGGGGA 
NACTCTTCATNAAAAANGGGNGGACATCTTGNNCAACCCTCNGCANGGTTGGGTGGTGCCCCAAGNT 
GGGGGTGGGGGGAAGAATTTTTTTNNNAAANGGGTCNCCCCTC 
GGGAACCAC^GGGCCNTTTTAGNAAACCCCCCTTAAAAAT^ 

55 CTTTTGTAGGNTACTTAAGGGAGGNTTTTTTTTTA 
GGGGCCATTNTGGGGAAAAAANTAANAAGNTT 
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5., 3 



o 

**% 
.SSSS, 

LI 



TNNANCNANATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GCCCGCGGATCTGTCTCTTGCITCAACAGTGCTTGGACGGAACAGACCCAGGGACGCCCCTTGTTCAA 
GCTCNANCNACCTTCAANCTTTTTTC 
5 ANCCGGGANCNACCNNCNTTTTTTAA 

ANAATTANTCTACCNANGGGGANGNCNGCNGCNACCGGCTGGGTAACATGNNACTGGGGGCCTTCTA 
CACCTANCTTTCTCTGGGCTTCTATTTCGACCGCGACGANGTGGGCCTGNGAGGGTGTGGGGCACTTT^ 
TTTCGCGAATTGGCCANGGAGAAACGCCGAGGGGCGCCGGAGCGTNTCTTTGAAACTGCGAAANCAN 
CGTGGGGGGCCGCGCCCTCTTTCTGNGCGTGCNCAAACCNTNTCNAAAANAGAGGGGNGAAACCACG 

10 ACGCTNTGGAGGGCGCNCTTNTCGTAANAGAANAAAACTNNATAAACCCTGTTGGATNTGCAT^ 

GGNTTNTGCCCCGGAGAACCCCACATATGTGACTTTCTNGAGNAACACCTTCTATATGANGGAGGGGA 
NACTCTTCATNAAAAANGGGNGGACATCTTGNNCAACCCTCNGCANGGTTGGGTGGTGCCCCAAGNT 
GGGGGTGGGGGGAAGAATriTlTlNNNAAANG 
GGGAACCACWGGGCCNTTTTAGNAAACCCCCCTT^^ 

1 5 CTTTTGTAGGNTACTTAAGGGAGGNTTTTTTT^ 
GGGGCCATTNTGGGGAAAAAANTAANAAGNTT 

TNNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
20 GAATTCGGCACGAGGCACTAATAAAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAAC 
ATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTA 
TTCNTAGCAATACACTACACATCCGACACAACAACAGCNTTCTCCTCTGTTACCCATATCTGCCGAGAC 
n GTGACCTACGGCTGAAATATTCCGATACATACACGCCAACNGAGCTTNNATGGTTTT^ 
*~ ATATGCCCGGAGGAACAAGNTTATATTACCGGGTCOTACCC 
«25 NATTOSTTTTGNTTACANNNATAAGCCCNNNANTTAAANGGANTCCNCCT^ 
ri NTNTNNNGNACCACAGNCNTTAACCANCTTTTAATAANCATTCCATN^ 

AAGGAATTNGNGGNGGATTTTAANAAAACAAAGCACCCCTTACCCAATNNTTGG 



w 5 CTTCNNTTAATNATCATACCAATGGCCTTAGNCCACTTATTTTTCT^ 

M; CCCAACAGGAANTTTCTTANAACGTNNANC 

=£30 TTTTAGGGGNCCCTTTTACWAATTTAAGCCTTAAAACCCCCN^ 

bj TGGGGAACCCCANAAACTTACCCCCCAAGCCAATTCCATTTAAAAAACCCCCCNTTTA^ 

a CGGNGGGGAACCTTTTTTTTTTGGGAAA 

P GG 

■i 

ste=, 35 

m 



JIBS, 



TTGANANNGCTGGACTCCNCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCNCCCGGGCTGCAGGA 
NTTNGGCTCNAGGATTTTNNNCTGNTO 
^ CCACTATGGAAANGGAAAGNGNNGNCANCTGGTGTNTCTTACATGGANGGNGCTCTAGNANATTCCC 
ACCTGCCTACTGNAGAATNCCNATGNTACAACNTAGATCATACATGNCGNTANCTANNANANCANCT 
40 NGCNAGTTGANNATGAATNNANTCNNNNTGGNCANNNACNNAATA 
AATNNTAAGATTNNACTTANNCTNCNANNTTO 
NTNNTNANTACCNANNTTOT 
CTCATCCANCTNTNTGATANNNCNTTT^ 
TNAACNCTTTGATCCNAAT>WA^T^ 
45 ACTGTTTNNTTWTNAATTNA 

TACNCTTNGCTNNCTTTNCCTNCTGTCTCCNANTTTCCCTNCTCCATO 
CCCCNNANNTTCNNTCAGNAACNTTCCTTNNNAANTT^ 
NTCNCTTTCTANTTTNTNAGNCNCNCTCCCATNTTKN 
CNTNTTGTANTNTNCCCACCNCNTCTNANTN 
50 TNTNNTNNNCTTNCTCGACNTTCCT^ 
ANNTCNCTGNNNCNNCTNTGTNNTO 
CTNCTTTCCCTCACCT 

55 NAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTAG 
CTCCTCTTCATCTCCCCAGACCGGCCAGCAGGAACCCCCAAAGCCTNCCTGAGTCTGACAGCCAGGAC 
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GTGGGGCTGAGGGCCGGGAACAGCTTCCCCCAGGCAGCTCCTGCCAGGCTGTCCCGTGGATGCTTCAC 
TTGCCTTTTTCCTCCTCTCCCAGAACAGTATTTGGGAGATTTTACTACTTATTCAGACTCCTGGTTATTT 
ATTGCAGATTGGCAAGTGCTTGTTTGGGGGATGAAGGGTAGGGCTCAGAAAGTGGAAATATGGTCTTC 
CTGACCTITCAGGTCCTTCAGCATCCTCTTCTCCCTGCCTCTGGGACCTTCCTGGTTTTCCAGGAGATCC 

5 TGGCTGGAAGGGCTCTGAGCTCTGTAATAGAGCTGGGTCTAAGGGGAACTGGTGTGTAAAGACCCTGG 
CATGGGGCAGAAACACACTGCTTGCCAGCAGCCTGGTCATCCTCTTCCCAGAACTTGTTGGCTGGTAG 
TTCACTCCCAGCTGGATCCCTTCAGAGCCTGAGTCTTGGGCCACAGTCTGGGACCCAGCAGACACTGC 
CCAGGACCCTGATGCATTCTNTTNTCGCCTGTCCCTNTGCCCTTCCTTCCTGGACCATACTACTTGGAAT 
CACTGNAATCTGAATTCGCCTTAATTGGCANGGCCTGGGTCCAGTGCCCCTNTCCTTGGNCCTTGNAAG 

1 0 AAAGGGCAAAAANAGCNCANGGGACCCCTTNCCCAGGNTAANAACCGAGCTTCCCCCAATNGGG AAG 
GAACCTGCCGGTNGGCAAATTTCCCCCCTTGNCCCAACCCCAAAAATTTTTAANGGGANGGNCCCCAA 
NAAACCCNNAAAACTNCCCANGGNTTTCTTAANTTGGGAACCTNCCCCCCCNGACNTTTTGGACCTTG 
TCCNANAAAGGACN 



15 

TNNNACAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
AANTNGNCNCGAGGCATGGCTGCAGTCACCATCTACAGTGATTTTGGAGCCCCCAAAAATAAAGNCA 
GCCACAATTCCCATTTATTNGCGATCAAGTGATGGGACCAGATGCCATGAtCTTAGTTTTCTGAATGTT 
GAGCTTTAAGCCAAC1U"1U4CACTCTCCACTTTCACTTTCATCAAGAGGCTCTTTAGTTCTTCTTCACTT 
20 TCTGCCATAAGGGTAGTGTCATCTGCATATCTGAGGTTATTGATATTTCTCTCGGCAATCTCGATACCA 
GCTTGTGCTTTCTCCAGCCCAGCATTTCTCATGATGTACTCTGCATATAAGTTAAATAAACAGGGTGAC 
AATAGACAGCCTTGATGTACTCCTTTTCCAATTTGGACCCAGTCTGTTGTTCCATGTCCAGTTCTAACTG 
^ TTGCTTCCTGACCTGCATATAGGTTTCTCAAGAGGCACATCAGGTGGTCTGGTATCCCATCTCTTTCAG 
AATTTTCCATAAGTTTATTGTGATCCACACAAGTCAAAAGCCTTTGGCATAATCAATAAAGCAAAAAT 
25 AGATGTTTTTCTGGAACTCTCTTGCTTTTCCAATGGATCCAACGGATGTAATGGTTGAANAAACTGAAC 
UJ GGNTCTATGANGACCTAAAAAGACCTTNTAAAACTAACACCCAAAAAAGAAGGCCCTTTTCGTTATAN 
SI GGGACTGGAATGCCAAAAGTAGGAAAGCAAGAAACCCCTGGAGTAACANGCAAANTTNGGCCTTGGA 
111 GTNCCNAAAGGAAGC^GGGCCAAAGGCTTACCAAAANTTTGCCAANAAAAACNCCCTGGGNCATAAA 
|=l= CAAACACCCTTTTTCCAAN 
J= 30 

! ? ° GCCTATANNGAGNNGNATNACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGNAC 
%i CATCTANCNNGANTGhWGNTGANCGGNCNNGT>W 

y GTNGNNTTGCTGCTCATTGACGTTGNAGNNCTTGAACGAAGCTN(^TGGCTTGTTGCCCTNACATTAAT 
yj 35 NNAANGNGNAAAGNNNTATNANCAC^CACTGCNGTNCAT^ 
O CANCAAG>WNNTNNNGGATNTGCAGAA>MNTCTNTC^ 

CP NGNACTTAGANNNAANTGCNGCATNCANTGNAACNAhnWGGCNTNATGCNAWJNNNTG 
O ACChWACANNCGATGGAATNNGANNTNCNTAGANNCGANAGCCCNNTTGACTANTTGAATAAGGCNN 
H> NTGNACCTTTCATAAAGANNGTNGAAAAGCNGATNTACNAGGCCATATCGTGNTGGCTNGAATNGTA 
40 CAhWCTGCTCNTGTTATGATAAACCTATTNCAATACTAAATAACCTAATTCNTGCTGCTCATACATNTA 
ANATGCTGCTTTATACTTTGNNCCANGCTGACCCNTTCNTGAATATCCATNCANNNTTAGGGNCATGC 
CNTNNAAATCnTNTTNTCCTTGNCCAGAAGGCGNTACCANATNT>WCAATANAATTTAGCATGGACTA 
GGAGGCCCTGAATNACCCANGGACATTACGNNGGANNTTGTTAATNCCATAATNGAANCNACTNCCN 
NGTGNAACNATGANCNCThWCGANCCNTANGNTGGTT>WTNGCCNTAGC>mAATTTCNC^ATNCNAA 
45 ATTTGGNCChWTTNAAGGNCTTTTTGCTCCTAATC 

NTNATANTTTCNTNGCCNTTTAANTCNNCCANNNNTTTNCGGGANNN^ 
GNCCCTTTTTNTTTNGGGCCC 



50 GCCTACNGGAGCTNCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGGCAGGGTTT 
•llUUUUU'lU'riUUll^l'lAAGrril'rAAACCri'l'rrriANGGGGANCCNGNCl'ril'rrNAAAAANCCCCCC 
CCAAANCCCCCCANGNANCNTAAMWTTCCNTTTTTNCCCCCCNAANGAAGGGCANAANNCNTTNNA 
AAANTTGGGNGNAANCCCAAAAANTTTTTNAAAGGGCCNANANT1U41"1"1 ri'lNTNNAAANGAAAAN 
NCCCCC^AAAGGGNCNTTTTTTCCCCCCCCCCCNNC^CNNGNNAAANTTTTTO 

55 TTTTAACCAAANCAAACNAAANTNOWGANNGGGNCNGNAANNCCNNANNGGGGGGGTAACCCNNG 
GNACCGGCCNAGNATTNAAAAAANTTTTTTAAACTm^ 
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10 



o 



GTTCCNCNNTCNGGCCCTTNNCCC 

TNNACCCAAAAANCTNNTTTGGAAAAAAAAGGCNTNNCCAAAAT^^ 
NTGGNAAGGGGNTNTTTTTTTTTNAAAAAAA^ 

NGGGGGTGNGTTTTTCNGCCCCNANNAANAAAACCCCCCCCNGGNGGAATTT 
AAAAAAGGGGGNNTTTTTTTNAAAACCNGGGGGG 
GGNGGGGGGNGAAANNTTGGGNCCCTTTTNCCGN^ 
CNCCCCNGGNNGGNTTT>nSfGGAATTTTTT^ 

ACNNNNCCCNGGGNTTTTCCCCCGCCCCCCNAAANNACGGGGNGGGC 



NGTONfCNTAGGGNNANGNNTNCCTCOT 

CAANGGNGGACGCTCTAGCNNCTAGNGGCATCCCCCCGGGCCNGCAGGCNATCCTNCTCTAGGTNNC 
NNTTNNNNTNGACTCGGGThWTNCANCGCCTTO 

CCCATCTGNNTANTACCNCANGNNNTNCGCCTTNACNTGGNCAGNCCNC^GGCCCNCGATCGNNTGA 
15 NACAAGTGNGCTCTNNTGGTTGCNGGACN 

ACOT^TNANANNGANTTTGCTGGNACANGCANTGNCCGTCATNNOSrTNTN 
NANTGGANACNNNNTTNCN 

ANGNGGCCTCTTNTGNTANNC AAGGNGNNTGNN ATNNTGGGNCN CCGNCNNCCNN GTCCCGATGNGG 
CACCTNCTNTNNTATTANGGTCATOT 
20 TCCTNGGGACGCCNTAANANTNTANNCCCCCCNNTNNCTAGNAGAGGNNGNTNCC 
NANGGGCMjANCNCGNNNGNANNNNAN^ 
ACTCNNCANNNNACCTCGNCTGTCTTNNCTO 
GGCAAGCCCNGCNGNNNNNGNNNNNTNTAANT>W 
NACNNCCATTNNNNTCCNNNCAGNNGCmfCNNCNN 
iy 25 GCCCCCCNCCNTCGCAATNGGANCNNTTGGCCNNN^ 

^ CACNGANCACNTAGAANNGTATATCTCANCNCNGNGCATTANTTNNNTTANCTTO 
^ TCTACTNCGCTCTCATNNNTGCCNTCNCNTATTNTCATTAGNNCANAANCA 
Ql NNNTNNCCNCTCATANNNNNNCANCNTNCAGTCTC^ 
K GNANNCANNTNTNTNTCGTANCANTGANANGANG 

ir 30 NCGCNCACANGNGGCTGNNACNNACATANANANNTCNGCTCATNCGATGGNGNNGCCCTANCGANTG 
y NNNANGCNCGCG 

8 

;p AACAAAACTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGTT 
tl 35 NAGNGTCCTCTTCAGCGACTCAGTACGGGGCTCATGAGCAGACACATGCGATGTATGTTTCNACTGGT 

TCCTTNGTTAANAANNANNCNNNCCTNANGGCN^ 
0 1 ANTNNCCCCANCGGANNNNAANNAANNCN^ 

O CANCATTAACANCANGGCGGTTAAGNTTTTCATTTGGGCANNCCACANNANCANNCTG 

M- TGNNGGGGTTGGCCAANCCCACCTTTATNAACCTGGCT^^ 

40 CCAACAGNACANNCAGACACGTGTTTTACAATATCATACTNTTCATGTGTAAGANCGGGGNTNCAC^ 
AATNTACACCACATNGGGCATGTGCNTCNGAACAANCCCACCCCCAACAANNNNNTGTGAAGGGNGT 
CTGGGGGAAACCNAAAGGGGAAAATCCTCTTCCTTTTATGGGTNTACAACTGGGAGCACANAAAACT 
AGAAATTCTTNTTTTTGTTTGNAAAAANATATO 

CTGACTTGTCGGNGGAAGAAAATTTGGACCNCCGTAGAAGGCCTTTTTTGAAi^ 
45 ATAATAACAAAATGATGGTTGTCCAAAAACCCCCAAGGAACCCCAACNTTTGTTGGTGGNAAANTGG 
GAGATTTTTTTTTTTTT^ 

AGTANCCANNAGGGGGTTTTTGGTTGGTTTTTACCGCCTNNA 
GGGGGGGNN 

50 

AACAAAACTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGTT 

NAGNGTCCTCTTCAGCGACTCAGTACGGGGCTCATGAGCAGACACATGCGATGTATGTTTCNACTGGT 

TCCTTNGTTAANAANNANNCNTW 

ANTNNCCCCANCGGANNNNAANNAANNCNNNATGGGGGGAACCATT^ 
55 CANCATTAACANCANGGCGGTTAAGNTTTTCATTTGGGCANNCCACANNANCANNC 
TGNNGGGGTTGGCCAANCCCACCTTTATNAACCTGGCTTA^ 
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CCAACAGNACANNCAGACACGTGTTTTACAAT^ 

AATNTACACCACATNGGGCATGTGCNTCNGAACAANCCCACCCCCAACAANNNNNTGTGAAGGG 
CTGGGGGAAACCNAAAGGGGAAAATCCTCTTCCTTTTATGGGTNTACAACTGGGAGCACAN 
AGAAATTCTTNTTTTTGTTTGN^ 
5 CTGACTTGTCGGNGGAAGAAAATTTGGACCNCCGT^ 

ATAATAACAAAATGATGGTTGTCCAAAAACCCCCAAGGAACCCCAACNTTTGTTGGTGGNAAANTGG 

GAGATTTTTTTTTTTTTATTGACCCCTT 

AGTANCCANNAGGGGGTTTTTGGTTGGTTT^ 

GGGGGGGNN 

10 

TTNAAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGT 
TACACCCCACCCCCCAACATAAGGACAAGTCAGTTTGTCAGTAGCTTCCTCTGGCTTGAACCCCCTCGA 
TTTTTATAGCCCACTTAACCATGCATAACAGACAAGTCCCATATTTGTCAGTAGATGCC'r 
1 5 TNCCCCCCNNGGNTTAANCCTTAAGGGCCNAANCNNAAAAAAAAAANNCNNANCGGTTTANAAAANC 
NACTTAGGGCCTTGGAATNNAACTTTGGO^TTGGNAANANATTACC 

GGGNNCCNCCCNAAAACCTTTGCCCCGGGGNGGGGGNGGGGGGGGGGGCATTTAAAAANANNA^ 

CCNTCCATNGGAAAAAAAATNGCNCTTTTCNTTAATTTAAATTTCCAAAAANTTTO 

CGGGGGAGCCCCCACCCCCCCTTTGGGAANGTTNTTO 
20 GAAATTNAAAAACNTTTTTTTTTC 

NANGGNOSnsnWAAAAAGGAAAAATGGNAAAACGGGGGANAAAAATTGG 

TTTGGGAAAAAAAATTTTTTTTTTT^ 

AAAAAAATTTTGTTTTTGGGGGGNNAAAANNN 
O NCCCCCCCCAANNGGGGGGGAAAAGGTTTTNAAAAAAAAAAAACTT^^ 
€l 25 NAAAAAGGGGGTTTTTTTTNCCCAAAAAAAAAAT 
CO AANNTTTTAANGGGGGTTTTNGCCNNAAAAAAAACCGGGGGGNT 



U TTGANACAGCTGGACTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGCA 
> 30 CCCCGTGCTGCTGACGGAGGCCCCTCTGAACCCCAAGGCCAACCGTGAGAAGATGACCCAGATCATGT 
HI TCGAGACGTTCAACACTCCTGCCATGTATGTGGCCATCCAGGCTGTGCTGTCTCTGTACGCCTCTGGCC 
^ GCACCACTGGCATTGTCATGGACTCTGGGGACGGGGTCACCCACACGGTGCCCATCTACGAGGGGTAC 

GCCCTCCCCCACGCCATCCTGCGTCTGGACCTGGCTGGCCGGGACCTGACAGACTACCTCATGAAGAT 
H CCTCACGGAACGTGGTTACAGCTTTACCACCACAGCCGAGCGGGAAATTGTGCGTGACATCAAGGAGA 
Cm 35 AGCTCTGCTACGTCGCCCTGGACTTCGAGCAGGAGATGGCTACCGCTGCATCCTCCTCCTCCTTGGAGA 
13 ANACTATGAGCTGCCCGATGGTCANGTGATCACCATTGGCAATGAGCGGTTCCGGTGTCCCGANGCAC 
01 TCTTTCAGCCGTCCTTCTTGGGTATGGAGTCCTGGNGCATNCATGAAANCACCTTCAACTTCATCATGA 
Q AGTGNGACGTGGACATCCGAAAGGACCTGTATGCCACACGGNGCTTGTTNGNGGGAACACCATTGTA 
U CCCTGGCTTCNTTGACAGGATCAAAAGGAAATACCGGGGCTGGGTTCCAAGCCCGATGAAANATCAA 
40 GAATCTTTGGTTCTTCCCGAACGCCAAGTACCTCGGGGGGGGATCGGGANGGTTCCATTCTTGGCCTTC 

CCTGGNCCNCCTTTCAAAAANAAGGNGGGTTCAACCC 

CTCCNTTTGGCCCCCCCGAAAANGCCTTTTTAAAAGGGACTNGGGAACCCAANAGCCTTT 



45 AAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
CGGCACGAGGCAGCCTTGTACCTTCATCACAACGAGATCCAGGAAGTGGGCAGTTCTATGAAAGGCCT 
CCGATCATTGATCTTGCTGGACCTGAGCTACAACCACCTTAGGAAGGTACCTGATGGACTGCCCTCAG 
CCCTTGAGCAGCTGTACCTGGAGCACAACAACGTCTTCTCAGTCCCCGACAGCTACTTCCGGGGGTCA 
CCCAAGCTGCTGTATGTGCGGCTATCCCACAACAGCCTCACCAACAATGGCCTGGCCTCAAATACCTT 

50 CAATTCCAGCAGCCTCCTTGAGCTGACCTCTCCTACAACCAGCTGCAGAAGATCCCCCCAGTCAGCAC 
CAACCTGGAGAACCTCTACCTCCAAGGCAATAGGATCAATGAGTTCTCCATCAGCAGCTTCTGCACCG 
GGGTGGATGTCATGAACTTCTCCAAGCTGCAGGTGCTGCGCCTGGATGGCAACGAGATCAAGCGCAGC 
GCCATGCCCGNTGACGCGCCCCTNTGCCTGCGCCTGGCTAGCCTCATCGAGATCTGAGCGCCACTGGG 
CGCANGGCCATGCCCCCACGCCTNTTTGCATTTTGGCTTC 

55 TCTGGGAACAANACCGTGTGACAAAAGGTCCATNGGGCTCTNTTTTTAAACCTTO 
AGTTTTAGGGGGGGNCANGGGGAAAGGCCCCTTTTTTTGTTGGGGGGGAAAA 
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TCCAAAAAAAAAAAAANGGTT^ 

AAAANTTTNNTTTACCCCTTAANGGGTTTTTTCA 

CTNGGAANNAANAAAAAAAAAACTGN 



AAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGTAAACC 
CAAGCCCTTGACCTCTTACAGGAGCTTTGTCTGCCCTCTTAATAACATCCGGCCTAACCATGTGATTT 
ACTTTAACTCAATGACCCTGCTAATAATTGGCCTAACAACAAATATACTAACAATATACCAATC 
CGAGATGTTATCCGAGAAAGCACCTTCCAAGGGCACCATACCCCAGCTGTCCAAAAAGGCCTCCGTTA 
10 TGGAATAATTCTTTTTATTATCT 

AGCCTCGCCCCCACCCCTGAACTAGGCGGCTGCTGACCCCCAACAGGCATTCACCCACTAAACCCCCT 
AGAAGTCCCACTGCTCAACACCTCTGTCCTATTGGCTTCCGGAGTTTCTATTACCTGAGCCCATCATAG 
TTTAATAGAAGGGGACCGAAAGCATATATTACAAGCCCTATTTATCACCATCACATTAGGAGTCTACT 
TCACACTACTACAAGCCTCAGAATACTATGAAGCACCTTTTACTATCTCCGACGGAGTTTACGGCTCAA 
15 CTTTTTTTGTAGCCACAGGCTTNCACGGNCTTC^ 

GCTTCTTTCCGCCAATTAAAANTTCANTTTACTTCTAACCACCACTT^ 
GGAACTGGAANTTTCGGAAAACGTANNCCGGACTTTTCCCTCTATGGTNCTATCC^ 
TCCTNAAAANNNANNNNN^ 
NNNNNNNAAAAAANGNGGGGGGGGG 

20 

AAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCCCGA 
GCGCCGCTCTGGCCGCACTGCGCTCGCCCTGAGCTCCGGGCTCCTGCTAAGCCAGCGCCGCTGTCGCCT 
CCCTCCAGTCGCCATCATGATCATCTACCGGGACCTCATTAGCCATGACGAGATGTTCTCCGACATCTA 
OJ 25 CAAGATCCGGGAGGTCGCGGACGGGCTGTGTCTGGAGGTGGAGGGGAAGATGGTCAGTAGGACAGAG 
ffl GGTAACATCGATGACTCGCTCATTGGTGGAAATGCCTCCGCTGAAGGCCCCGAGGGCGAAGGTACCGA 
M AAGCACAGTAATCACTGGTGTCGATATTGTCATGAACCATCACTTGCAGGAAACCAGCTTCACAAAAG 
Ql AAGCCTACAAGAAGTACATCAAAGATTACATGAAGTCAATCAAAGGGAAACTTGAAGAACAGAGACC 
U AGAAAGAGTAAAACCTTTTATGACAGGGGCTGCAGAACAAATC^ 

' 5* 30 ACTATCAGTTCTTTATTGGTGAAAACATGAATCCAGATGGCATGGTTGCTCTGCTGGACTACCGTGAGG 

sstsa 

z\z ATGGTGTAACCCCATATATGATTTTCTTT^ 

^ CAGTTACTTTGGATCAATCACCTGTCGTCATAACTGGC 

L GACTTANACAGATGGGACTGATGTCATCTCGAGCTCTT^ 

y GGAAGCGGANGCATTTGGTTTTTGAAAAAAACGTGGTCNTTGTAGGTTGNC^ 

C i 35 NTTTAACTCAAAAAAAAAAAAAAAAAAAAN^ 

O NNGGNGGNNNNNTNTTTT^ 

o 

u ncctatnnggagnnncat>wcagtggcggccgct^ 

7 40 tc^gncccgaggcttaatcagtggtgggaagaacggtctc^ 

agtttaatagtaaaanactggttaatgataacaatgcntcgtaaaaccttcanaaggaaagganaat 

gtttttgtggaccatatgttttgn^ 

gaaancaacttgaccaaaaatctgtcacanaatttgaaacccattaaaaaaaaaaaaaaaaaac 

ggggggggcccnggccccnattnccccntatngggngnntnttnacannn^ 
45 nnnnncntntnnnnntnnnntct^ 

nnnnnnnnnnnnnntncnnnncto 

n>otnccnnntnacc™stc 

>^gncnnannnnntt>wcnnnnncn^^ 

nnccnntnttntntnntncnnnncnn^ 
50 nntntcnntctccnn1wctn 

nnnnntcnttnncttntnnnnn^ 

nnnctcnnnnntnttnntnntcntnn^ 

ctntnnnnnnnnntntnncnn^ 

ntnntcctcn 

55 
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TCGNGNTAGGGGNGGATNGCNChWATNGCCTCTNTTACCCANTCGNAGNCNTAATNNGGAGNCTNCA 
CCNCAGTGGCAGGCACGCTGCTNGNANCNAGTGNGTNCTCAAANCGGTCATGCNCTAAATGNCCGCT 
CGAGGCCATTTTTTNTCnT^TNTNACNTNGGCGNTATNCTGNTCCGGNGCNGNNGAGGCa^CNACCTGN 
AGAAGCANCNGTNNTTGNTCTNATCAGAACTITNAOT 
5 CNGTGNTACTGCNANTNTNNGGCATTTNTNGANTCGTCNCANNCTAAGGTATAGAANGNCGGNGTCGT 
ATTANTGTCNTTGTTAATGGACNAAGT>WCGNQWAGGGANTACNCGGCTTTANGGGCNGGTTGGAN 
NCmAANCCTTNGNTNNANTGNTTNGGNCNCNATCC^TGT^ 

GNTTTCTTGNNAANTGNGNCNATCTACTNAGTNCGGCCNGGGNGGATANCTNTNTNANCTGTTTACGC 
TCINNGACNCCGNNNNNTGTCAAAGTTTC 
1 0 CNCCCAANTNTNNNGTAGGN ACCCANCCNNG AGC ACTNTmTNTNCNTTAANNNTCACCNCGCNCTNG 
NNCAGGGTNTTNNNNANANGNTGGGNNNCCNNACNTNACAGTGGATNCTNACATCTGTCNCCACTO^ 
TTGANNNTGNNCNTTTGTNCCGGGNAGNTTNAC^C^TGNGGGGNTNAAAGGNATNT^ 
TGhWTNT<HX3GANTGGCGCNCNTTACAAATCT^ 

TTWJNwn^raNTTGNG^TNAN^ 
1 5 tt^ttttacttataantttntactnctatgannttcaccnngnnctagcaatna 

ntntcaggngcnaccngccnntgggtcgantctntcannatatcgctannantatatntcngcanan 

ncitctogcggaaa<^tatcggcgcgnntnannnntgtatctncntn^ 

gtgcngngtnhrtgtta>wctanatnnncngtgtaaatnncn gcn cantccnntggtnccgtanggtct 

tngagtacaactantgow<^gttngcttggacgttct 
20 tant>wttnanacnngtataganaattactcncattatcgbwtnannnatnganatto 

tnn>rtanattcgangant>ntgcangnttntntnatanatagacgatagngtnangagtcn 

o ncaaaanctggagctccaccgcggtggcggccgctctagaactagtggatcccccgggctgcaggaa 

*d 25 nttcggcacgaggcctggagcatgaagcccggaactgcatgaaccgctcaaaacaggtcttcacgtgc 

m tctgtgtgccaggaaacgttccgccgnaggatgga>wtgcgg>wgcncntggngtccnanncggggn 

sa aaannccttacaagnwtcntcntgttccnannantt^ 

m natnaacttg>wcgnacccccnanccccat^ctngnccaacnngnncnanngnnttctngtccnga 

h ncgnacttgnactngccaagggttnaancaccntgngggagaaatgtttgtgtgccaagagatgcgc 

30 ggcacacngcatctagccccgnatgtggnttgnnatatgcatctcagggccagcacacagagacgag 
agnggcatanactgtgtgaganttttnganacncnctttcacanaaagggcntatctaaatgtgcntg 

fjs tgcacacgcacangggagaaaanctttnaa^ggnccnnttntgggaaaagattttgcaccaananag 

» agttgtggaaaaacacacgcgcccncac^ggcgagaagacctttttcatgtgagatttgtgagaacgc 

o ttttcanaaaaagngggccttcttcatgaaatgttgtccancncccccnccaacaaggnggngccccc 

cp 35 ncitmtitagnanaatgttgggaagaaactttttanattggtggaggaaacttc^ 

o ngaaanaaaac aacggggggggangnaagg aaccnncn ggccccn caattgatgggttacn aannn 

1)1 anncccccgccnggggcccccccttcctggggggggggcnngganganacattcccccgggcngggg 

p ggnaaaaaaaaaccncccnnnngggknaannnttntttnaattt 

U 

40 

NCAAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
NTTCGGCACGAGGCCTGGAGCATGAAGCCCGGAACTGCATGAACCGCTCAAAACAGGTCTTCACGTGC 
TCTGTGTGCCAGGAAACGTTCCGCCGNAGGATGGANNTGCGGNNGCNCNTGGNGTCCNANNCGGGGN 
AAANNCCITACAAGNNNTCNTCNTGTTCCNAhWANTTANTNCAAAAAANGGACNNGCAAANCCNNNT 

45 NATNAACTTGNNCGNACCCCC^ANCCCCAThW 

NCGNACTTGNACTNGCCAAGGGTTNAANCACCNTGNGGGAGAAATGTTTGTGTGCCAAGAGATGCGC 
GGCACACNGCATCTAGCCCCGNATGTGGNTTGNNATATGCATCTCAGGGCCAGCACACAGAGACGAG 
AGNGGCATANACTGTGTGAGANTTTTNGANACNCNCTTTCACANAAAGGGCNTATCTAAATGTGCNTG 
TGCACACGCACANGGGAGAAAANCTTTNACNGGNCCNNTTNTGGGAAAAGATTTTGCACCAANANAG 

50 AGTTGTGGAAAAACACACGCGCCCNCACNGGCGAGAAGACCTTTTTCATGTGAGATTTGTGAGAACGC 
TTTTCANAAAAAGNGGGCCTTCTTCATGAAATGTTGTCCANCNCCCCCNCCAACAAGGNGGNGCCCCC 
NCITNTTTTAGNANAATGTTGGGAAGAAACTTTTTANATTGGTGGAGGAAACT^ 
NGAAANAAAACAACGGGGGGGGANGNAAGGAACCNNCNGGCCCCNCAATTGATGGGTTACN AANNN 
ANNCCCCCGCCNGGGGCCCCCCCTTCCTGGGGGGGGGGCNNGGANGANACATTCCCCCGGGCNGGGG 

55 GGNAAAAAAAAACCNCCCNNNNGGGNNAANNNTTNTITTNAATTT 
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TTNANAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
TTACACCCCACCCCCCAACATAAGGACAAGTCAGTTTGTCAGTAGCTTCCTCTGGCTTGAACCCCCTCG 
AllU4UATAGCCCACTTAACCATGCATAACAGACAAGTCCCATATTTGTCAGTAGATGCCri"l"l"rrrri"r 
5 TTNCCCCCCCNGGNTTAANCCTTAAGGGNC 

CNACTTAGGGCCTTGGAATTNAACTTTGGCNCTGGGANTAACTTACCTTTTNA 

CGGGAGCCTCCCCAAANCCTTTGNCCCGGGGAGGGGGNGGGGGGGGGGGCATNTAAAAANAAGANN 
TCCCnTCATTGGGAAAAAAATNGGCCCTTTTNTTAATT^ 

CGNGGGNGCCCCCAACCCCCCTTTGGGAAAATTGTTGCCAAAATTGGGTTTTTG 
10 GANATTNAAAACCTTTTTTTTTTCCCACCCGA^ 

GGGNNCCAAGAAAGGAAAACTGCCAAAACCGGGNANAAAAATTG 

GAANAAAAATTTTTTTTTTTTTTAAAG 

TTTGTTTTTGGGGGCAAAAANNCCCC 

AAANGGGNAGNAAAAGGNTTTAAAAAAAAAAA^ 
1 5 TTTTTTTTCCCCCANAAAAANATTTTTGGGGNAAA 

NGGGGGTTTGGGNNNNAAAAAAAACCCGGGGGGT 

TTGGANACCACTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCNCCCGGGCTGCAGGT 
20 TAAGGAAGTCAGCACCTACATTAAGAAAATTGGCTACAACCCCGACACGGTAGCATTTGTGCCAATT^ 
CTGGCTGGAATGGTGACAACATGCTANAACCAAGTGCTAATATGCCATGGTTCAAGGGATGGAAAGTC 
ACACGCNATGNCTGGCNTTNCNANN 

CTGGCCCNATNNACAAACCNTTNTGTTTGCNTCTCCAGGATTNCT 
3 GNNCTTGTGGTTCTGNGTNTAGANATGGTGT^ 

3 25 NAACTGTANCANCTGNAGCTGAAAGNTTTTANGAANTGCNCCATGAAAAGANTGAGTGANCCCCTTG 

GNTGTGGACTATGTNTNTCTTATANTGNGNAAAAAACGNGNNNTTTCAACANATGGNC^ 
J NANNNTTTGCTTNNTNATCNGAAAAAANTTATNCANCCCNNTO 
ft TNAGCGGNTTATTTNTGAAACCATTN^^ 

^ TGGGANTNGNCACTACNNGCTTNNCATTCNCNTTNNAATGTTNTGN^ 
E 30 TTGANTCCNTTTTTNCTNNGNAAAA 

NGNTNGACACCCNCCCTTTNTCTCTTNTNTTGNATCCTNGTGATNTT^ 
NNTTTCNTTTNTCTTO^ 
CNCTCTTACNNTCTTNTTATTAGCNCTATT^ 
CTNGNAATTTCNTTNCNNACTNNTTGTCCT 



rn 



U 1 35 

a : 

cp caaaagctggagctccaccgcggtggcggccgctctagaactagtggatcccccgggctgcaggaaa 
o aaagtcagaagtagcagtgccaccatgggttgatagtaatgatgaagaaacaattcaacaacaaatc 
|«& ttggccctgtcagctgacaagaggaacttccttcgtgaccctccagccggggtgcagtttaactttgac 
40 tttgatcagatgtatcccgtcgcactggtcatgctccaagaggatgagctcctgagcaggatgagatt 
tgaccttgttcctaaacttgtgaaggaagacgtgttttggaggaactacttctaccgtgtctccct^ 
taagcagtcggcccagctcacagccctggcagcccagcagcaggctgctgggaaggaggagaagaac 
cacggcagacagaatgagttgccgctgacagaggcagtacggcccaaaacaccacctgtcgtaatca 
aatctcagcttaaaactcaagaggacgaagaggagatttctaccagcccatgtgtttctgagm 
45 agtgatgccttcgattcctgtaacttagatcaggaggatctgaggaaggaaatggagcagctggtgct 
ggacaaaaaagaggaggggacagtcgcactggaagaggattctgtagattgggagaaagaactaca 
acaggaacttcaggaatatgaagtggtggcagaatcagaanaaacgagatgaaaacttgggataagg 
aaatagaggaaatgcttgaaggaggaaaaataaactgtttgtttcctgaaa 
aaccttgcctntaactggcatttaaatttntanagttganaactcnctgaaatcaaa^ 
50 gaatttacntttntaaaattcaa 

ttnnnnaaagctggagctccccgcggtggcggccgctctagaactagtggatcccccgggctgcagga 
attcggcacgaggccgagcgccgctctggccgcactgcgctcgccctgagctccgggctcctgctaag 
55 ccagcgccgctgtcgcctccctccagtcgccatcatgatcatctaccgggacctcattagccatgacga 
gatgttctcccgacatctacaagatccgggaggtcgcggacgggctgtgtctggaggtggaggggaa 
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GATGGTCAGTAGGACAGAGGGTAACATCGATGACTCGCTCATTGGTGGAAATGCCTCCGCTGAAGGCC 
CCGAGGGCGAAGGTACCGAAAGCACAGTAATCACTGGTGTCGATATTGTCATGAACCATCACTTGCAG 
GAAACCAGCTTCACAAAAGAANCCTACAAGAAGTACATCAAAGATTACNTGAAGTCAATCAAAGGGA 
AACTTGAAGAACAGAGACCAGAAAGAGTAAAACCTTTTATGACAGGGGCTGCAGAACAAATCAAGCA 
5 CATCCTTGCTAATTTCAAAAACTATCAGTTCTTTATTGGTGAAAAC 

TCTTGCTTGGACTACCGNGAGGATGGGGTAACCCCATATATGAATTTTNTTTA^ 
TGGGAAAAATGTTAACCAAAGTTGGCAGTTACTTTTGGATCAATCACCTGTCGGCATAACTGG 
GTTACTGGTTTTNATTCCCCCCAACACCCNGGACTTAAAACAGAANGGGAACTGGATGNCANTN 
AGCCTNTTTANTTTGNTTTTGAAACGTTGAATTTATT^ 
1 0 AAAAACGGGGTCATNGGANGGTTGGGCTTAAAAAAAAAAAACCCCTT 



CCTATCTGGAGCTNCANCNCAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTC 
15 NGCACNAGGTGTANNCNGGCCNCCNTTCAGCNCATGTGCCNNCCGNNANTGGNCATCTCCTGACTCCA 
TGATTGCATGCTGGCTATTACATGNNCCCTGTGAGGNAGTCACNACCTCTNACACNGCTAACAGACTN 
GANGATGAGGCCNTNNGCCCACTTTACCTGANNTTGTGNTCNGNCNTNANGTAGNAACCACATGCCCA 
ATGNNTCATAGCCCTGGCTAKNAGAACANGNACGACCTGNGCCAANANAGGACCTTTNCTN 
TNTNAGGAGGGCAGGGNTTCGANACTTTCTATAT^ 
20 ACNGAATATNAAAANTNNATCNGTGNGAGNGAAAGTCNGCTCGNATNGNATTCNTTG 
TNATTTGGGCTNCATCCCTTGNAANTAANGAGC 
ATANCNATCTGTTNNNCCGGNATGCCNGCATTATTTTTGAATO 
_ ATCCNGACTNCNNGCGN^ 

4? NCGGGNTTNANTCNTCTTTATTTCTTNNACCGCTTNGGA 
« 25 CAACNNCAACNACATNACCTNTT^ 

03 CNGNNAANNNTAATTTCATNCNAATTTNTTCCCTTTG^ 
SI CNNTTNGNTTNCNCCNNGAAAATC 

[Jl NACTGTTTCTATCTAACTNNTACAGNATCCCTTTTTGAGANGCGNNN 
y= TTTTATGAACNNTGGATTNTTTTGGCNNTTANTGGCT 

u 

NCCTATNNGGAGNNNNATNNCAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTTGCAGGAA 
U TTTCGGNNCGAGGGCCGGGCCTCTCAGAAACATCACATATCACTNGCAAGAATAGCATTGCATACATG 
^ GATCATGCCAGNGGNANTGTAAANAANGCCTTGAANCTGANGGGGTCAAANGAAGGTGAATTCAAGG 
^ 35 NTGANGGAANTANCAAATTCCCNTNCCCAGTTNTGGAGGATGGTNGCCCAAAACACACTGGGGAANG 
S GGGCAAAACAGNNTTCCAGTATCAAACNCCCAAGGCCGTCAAACTACCTATTGNAAATATTGCNCCCT 
CP ATGATATCGGGGGCCTGANCAAAAATTNGGGGNGNACNTTGCCCTNTTTGNTTTTTA 
G NTATCCAAAGTCCCANAAAAAGCTTCACACNCCATATGNCCCTTNTGCTCNAATCNTGGCCCCAGNAC 
|U AAGTGACCAAGTNCCAGTTNri"ri"l"lCCCTGANATCGAGGGTCTCAAAGGCCAAGAGGGCTTCCCTGG 
40 NGGCTGNCATCTGNTGACTCTGAACAGNGTGGAGAGATGGCTGTTAAAGATCTCACGCCANNCTGGCC 

CCNTCTGGACGCCTNTCTGAAGAACCCCCACANGACATGGCGCGGTTCTGCGCGAANACCANGNCTTA 

TGAATGTCCCGCNCCCCNGGNCGTGAANGANCCCCCCCACAAGAAANCTGTTGGANNGCGAAAAAAN 

CCCTGNTGTNTTTTNNNATCCCCAAAATTN^ 

NGGATTTNCTTCTTCCTAAANNNNCCCCTTGNTTTAAANACNA^ 
45 GANCNAANNNCCANGGGTTTGGGGTW^ 

NCCCATTCTTTTTNNNC^^ 



GCCCTANCTGGAGCTNCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGTC 
50 AACATGACTGACAATGATCTTATCAATATTCTTGACCCTTTTTATCATCTT^ 

ACACAACTTTTATCACAATCCAGAACTGACACCAACAAAAATATTAAAACNAAA^ 
CAAAATGAACGAAAATTTATTTACCTCTTTTATTACCCCTGNAATT^ 

TATCGNACTATTCCCAAGCCTACTATTCCCAACATCAAACCGACTAGTAAGCAATCGCTTTGNAACCCT 
CCAACAATGAATACTTCAACTTGGATCAAAACAAATAATGAGTATCCACAATTCTAAAGGACAAACAT 
55 GAACATTAATATTAATATCTCTGATCCTATTTATTGGATCAACAAACCTACTAGGCCTATTACCCCA^ 
CATTCACACCAACAACACAACTATCAATAAACCTAGGCATAGCCATCCCCCTGTGAGCAGGAGCCGTA 
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ATTACAGGATTCCGCAATAAAACTAA^ 

ACTAATCCCAATACTAGTAATTATTGAAACTATCAGCCTTTTTATTCAAC 

GNGGAACAGCTANCATCACTGCAGGACACCTATTAATTCACCTAATCGGGAGGAGCTACACTTGCACT 
AATAAGCCATTAGCACTACAACCAGCTCTT^ 
5 AGGTTGCAGTAGCTTATAATTCCAAGGCCT^ 
TTGGACAACCCCCTTTNNNNNAAANNNNNN^ 

NNNTATNTGGAGCTNCACCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGNNC 

10 NNATGACNATCNTGNTGTTNTNATNGTC^ 

NGTANCCNGNCCCCCCNTCCNGTGNNGGGTGGCCTNNCCCANAAATNGCCNATTTT^ 
NAAAGGGNCANNNGGNATAAANGCCANNTNNNTGNCANCTTGGNAAAA^ 
NCCTTGAANGCCTGGAANCCNGNNCCTTTTCCNNCCNCNNGGACNTTGNCAAA^ 
NGGNTNTTAAAATNGNAATGNACTGCNCCCCNTTNANNGTTAAAGGGNNGA 

15 GTCTCNACTTTATACACNCCNCATTTATAGGCCGGGGCNCNTNCACAAAACCCCGGGNACAGGGNGN 
GAGGGCCNCANATNNCCCGNGCNANANTCACACACTCCCCCCTTTGNATNNATGGGCANATGNTGTGT 
TTCCTNTCCNNGTGCGCNAGTGCATGTGCNCNCOT 
TNANAATTTATNACCGITTTTGNATNNGACAATGTN^ 

GTGGGGGCNNCAANAATCATNTTACTCTNGNGACCCCCCGANGAACAGGGGGGGGCCCCCTTCTCTTT 
20 NATTNNTCTTNGGGAGGGCNCCCCT 

NNTAANAAAAAAAAAAAAAAANNGGGNGGGGGGGGGGGGGGGGGCCCCCT^ 

CNANTTTNTTTAATAGNTGGGNNNAN^ 

ANANACNNTTTTNTTTTTTC 

*Q 25 

03 NNNTATNTGGAGCTNCACCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGNNC 
%I NNATGACNATCNTGNTGTTNTNATNGTCT^ 

gl NGTANCCNGNCCCCCCNTCCNGTGNNGGGTGGCCTNNCCCANAAA 
U NAAAGGGNCANNNGGNATAAANGCCANNTNNNTGN^ 

30 NCCTTGAANGCCTGGAANCCNGNNCCTTTTCQSrNCCNCNNGGACN^ 

NGGNTNTTAAAATNGNAATGNACTGCNCCCCNTTNANNGTTAAAGGGNNG 
yj GTCTCNACTTTATACACNCCNCAT 

^ GAGGGCCNCANATNNCCCGNGC^ANANTCACACACTCCCCC^ 
y TTCCTNTCCNNGTGCGCNAGTGCATGTGCNCNC^ 
0 1 35 TNANAATTTATNACCGTTTTTGNATN^ 

O GTGGGGGCNNCAANAATCATNTTACTCTNGNGACCCCCCGANGAACAGGGGGGGGCCCCCTTCTCTTT 
Ql NATTNNTCTTNGGGAGGGCNCCCTTNTTNNTT^ 

p NNTAANAAAAAAAAAAAAAAANNGGGNGGGGGGGGGGGGGGGGGCCCCCTTCC^ 
|I CNANTTTNTTTAATAGNTGGGNNNANAAGAAN^ 
40 ANANACNNTTTTNTTTTTTC 

TTGAANAACNNTCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
GGAATTCGNCACGAGGCNTTANTACAGGNTCGGTCTNCTTGCCATNNTCTTGGGTCTGCNTNANACCC 
45 ATTAGGTTNANATAGANCACTTACACGNGNNTAACCTATGCCNCCNNNATNTTTO 
CTTCTNTNGNCCCCGCTNCCGNATAANCTTTC^ 

NNGNCGGCCTGNGCNCCGGCNTNANCNTGGATGGAAACNACGGTGGGGGCCCCCTGTTTGGGGGGCA 
TTACAACTGTTTCCGTTAACCCAAAGCCTGGTTC 

CANGGCCGNCCGNCCCCANGNNAAGGGANCCNATTAATGACCCCTTNN^ 
50 TTTATTGGANAAAAGGGGCCGGGTNCCTNGGNNCNNNCANAAACCAGGNTT^ 
GAANCCTTTCTTNCANNNNCNANGAAAAACTNGGCCCGGAANNAANA 
NNAANNTNNCATTAAACAACCTTTCCNNTTGGGNGNTGGAAA^ 
AAATTNGNAANTNNNAAACTTTGTGAAAAAOT 
CAANTTTTNGGGGTTNNAAATCCCCAAA>^ 
, 55 TNAAAAAAANGNNNNNNNANAAAACNTTCTNNNNAAACCGG 
NTAAAGGCCTCNCCCNNNNNNNNTNNNNN^ 
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CNNNNNATCNCNNNTTTNNAANTTTTNTGACCNCC^ 
CACCCNTCCNNNGGNCTTNNGANGGNGNCNTTTTCT 



5 TTNAACAANAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GTTAAGGAAGTCAGCACCTATTTAAGAAAATTGGCTACAACCCCGACACAGTAGCATTTGTGCC 
TCTGGCTGGAATGGTGACAACATGCTAGAACCAAGTGCTAATATGCCATGGTTCAAGGGATGGAAAGT 
CACCCGTAAGGACGGCAATGCCAGTGGAACCACCCTGCTTGAAGCTCTGGATTGCATTCTGCCACCAA 
CTCGCCCAACTGACAAACCCTTGCGTTTGCCTCTCCAGGATGTCTATAAAATTGGTGGTATTGGTACTG 

10 TCCCTGTGGGTCGTGTGGAGACTGGTGTTCTCAAACCTGGCATGGGTGGTCACCTTTGCTCCAGTCAAT 
GTAACAACTGAAGTGAAGTCTGTAGAAATGCACCATGAAGCATTGAGTGAAGCCCTTCCTGGGGACA 
ATGTGGCTTTAATGTCAAAAACGTGTCTGTCAAAGATGTCCGTCGTGGCAATGTGGCTGGTGACAGCA 
AAAATGATCCACCCATGGAAGCTGCTGCTTCACAGCTCAAGTGATTATTTTGAACCATCCAGGCCAAA 
TCAAGTGCTGGATATGCACCTGGGCTGGATTGTCACACAGCTTACATTTGCTTGCAAGTTTGCTTGAAC 

15 TGAANGAAAAAAATTGGATCGTCGNTCTGGGGAAAAAACTC 

ATCTGGNGACNCTTGCCATCGNTGGAAATGGGTNCCTGGCNAANCCCCTTGGNGGGCNAANAACTTTT 

TTTTAANTATNCCTCCCCTTGGGNCCGGT^ 

TGGGGGGGNGGNAATNNAAANNCNNNNG 

CCCCAAANTTTTGCCCA 

20 

AAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTTAAG 
Q GAAGTCAGCACCTATATTAAGAAAATTGGCTACAACCCCGACACAGTAGCATTTGTGCCAATTTCTGG 
" G CTGGAATGGTGACAACATGCTAGAACCAAGTGCTAATATGCCATGGTTCAAGGGATGGAAAGTCACCC 
25 GTAAGGACGGCAATGCCAGTGGAACCACCCTGCTTGAAGCTCTGGATTGCATTCTGCCACCAACTCGC 
r, CCAACTGACAAACCCTTGCGTTTGCCTCTCCAGGATGTCTATAAAATTGGTGGTATTGGTACTGTCCCT 

2 GTGGGTCGTGTGGAGACTGGTGTTCTCAAACCTGGCATGGTGGTCACCTTTGCTCCAGTCAATGTAACA 
^ ACTGAAGTGAAGTCTGTAGAAATGCACCATGAAGCATTGAGTGAAGCCCTTCCTGGGGACAATGTGGG 
H CTTTAATGTCAAAAACGTGTCTGTCAAAGATGTCCGTCGTGGCAATGTGGCTGGTGACAGCAAAAATG 
*F 30 ATCCACCCATGGAAGCTGCTGGCTTTCACAGCTCANGTGATTATTTTGAACCATCCAGGCCAAATCA^ 
UJ NGCTGGATATGCACCTGTGCTGGATTGTCACACAGCTCACATTGCTTGCAAGTTTGCTGAACTGAAGG 

3 ANAAAAATTGATCGTCGTTCTGGGAAAAAGCCTGGAANATGGNCCCTAAATTTNTTGAAAA 
Q ACCCCTGCCATCGTTGGATATGGGTCCTGGGCAAAGCCCCATC^ 

S TTATNCCCCCCCCTNGGGCCCGTTTTTGGTTGGGCGTGAAAATGGAAAAANAA^ 
n 35 GGGTGTCTTTAAAAACCGGGGGGAAAAAAAAAGGCANC 
^ TTTTGNCCCAAAAAAAN 

.35a. 

u 

H TTNANCAAAACTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
40 ATTCGGCACGAGGCCGANGTCNNACGCGCGAGGCTGCTCTGCCGCCGCTGANATGCGTNACGTTGCCT 

CCTACTTGTNGGCCGCCCTCNGGGGCNACTCCTCCCNCANNGCCAAGGACATNAAAAAGATCCTGGAC 

AGTGTGGGCATCTAGGCAGACGACGATCGGCTCAACANGGNCATCANNGAGCTCCACGGAAAGAACA 

TCNAGGGACGTCATTGCTCANGGTATCGGCAAGCTGGCCAGTGTGCCGGCTGGTGGGGCTGTGGCCGT 

CTNCGNTGCCCCAGGATCGGCAGCACCCGCTGNGGGTNCTGNTCCAGCCGCAGCAGANGANAAGANN 
45 GANGAGAANAAGGAANANCCGGAGGAGTGAGATGATNACANGGNCTTCGGCTNGTTTGACTANAGTC 

CCGCTCCTCTGCACANAAAACCNTT^ 

CAACCCNNCCATTACNNTATTGGNCNGTT^ 

TNCCAANTCANNNCCNAANGGGGATGNNNTTNNCCCNN^ 

NNNNNNNGNNNNNNNGNN^ 
50 NNNNNNNTNNNNN^ 

NNNNNNNNNNNNNNNNW 

NNNNNNNNNNNNNN^ 



55 
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NCAANANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
TTCGGCACGAGGGTCATGCAGGCCCTGCTGGGCCCGCAGTCCCTGCCTCGGACCAAGGAGGAGAAGC 
ACAAGCCAGCCCCCCAGGAGGACTCGGTAGCTGCCAGCAAGCAAGCTTCCCCAGCCCCCAACATCAG 
CAGCGGCTCCCAGACCCCCCGGCGGAAAAAGTCGCCGTGATCTGTCAGCCACATGTCCTTAGAGGGTC 
5 AGGGTCGCGCTTGCCTCTGGCTCTCTGCCACAGGAGGGCCCAGCCGCCGTGCCTTAGCCAGCTGCCAT 
GCAGACGCAGGTCAGGGTGCTGGCCTGTGGGGGGCGCCAGCCCTTCTGCTTCAAGGGCATCCCCCCAC 
CCCCACCACGTCCGGTCCCAGGACACCCTCTGACCTGCTCGACGGCCCAGGAGGCCCATGTGTGACCT 
GGCAATCGGGGACCCTTGCTCTCTGCCCCCACGGCAGGGGTCCGAGTCTGAGCCCCAACCCCGGCTCC 
TGCACACGGGGTGGAGGTAGGGTGGGATGAGGCTGACCTGCTGGGGAAAAGGAGGGAAGACGCCCC 

10 AAGGTCTCCTCTACAGCAGCCTGTCTGCGGTCCGGATCCGTGAACCAATAAAGGCAATTGTGTCTGAC 
CAAAAAAAAAAAAAAAAAAAAAAAANTTGGGGGGGGGGGCCGGGNCCCAATTO 
GNGNNNNNNNNNANNNNNN^ 
NNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNN^ 

15 NNNNNNNNNNNNNNNNN^ 
C 

NNNANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGGCAGGGAA 
20 AAGGTNGAAGATCTCCAGCCCGAATTCATAGAGATTGGTAATCAACCANAGGTTCACGAGCAGACATT 
TGACTGCTTACCTATCCAGACATTCTCTGGTCTCCCTAAATCTGAACCCACACCATGGATGATTTTGAA 
CGTCGCANAGAACTCAGAAGGCAAAAGCGAGAAGAGATGCGTCTGGAAGCAGAAAGAATCGCCTACC 
n ANCGGAATGACGATGACGAGGAAGAGGCCGCCCGGGAACGGCGCCGCCGCGCCCGACAGGAAAGGC 
*S TGCGGCAGAAGCAANAGGAAGAAGCCTTGGGGCAGGTGACCGACCAGGTGGAGGTCAACACCCANA 

25 ACAGTGTGCCTGACGAGGAGGTCAAGACAACCACGACCAACACTCAGGCGGAGGGCGATGATGAAGC 
Pi TTGCTCTNCTGGANCNACTGGCTCGGCGGGAGGAAAGACGCCAAAAGCGCCTCCAGGAACCCTGGAC 
J? GACAGAAGGAGTTTGACCCACAATAACAGATGCCAGTTTGT^ 

5 s ACNCCACAGACAATGAAACNGCGGAAAAGGAAGGAANAANTGAAAGTCCCNGGAAAAGGCAGGACC 
H TGGAAGNAAACCGANATACTCCCCCNGTCNCCCCACAAAAATGGATTGGGATGGAACCCGGNANAAA 
=C 30 AAANNNNNNNNCCGNNNNT 
fjj CCCMWTTCNTTTTTTTTTNNNGGG 
3 NNNNNNNNNNNlSllS^ 
n NNNNNNNNNNNNNNN^ 
fj* NNNNNNC 
35 

?D NNCCCCCGGCNCNTAGTCNTTNTCACTCNNNNNNACCNCNNTTNNAGC 

P TTNC^TGGGCAGGNCGCTCTAGAACTAGTGGNTCCCCCGGGCTGCAGGCNTTTCTCNNCCCANGNT^ 
H TTTNTTTTTTTCCTNCTO^ 

40 TCCACACTTTNTNGCTACGCNTCNGN 

TTNTNATACT>WTTNTANTTGTTCNCCNCNCGCCGNCTTCCTCGCTCTTCTO 

NCCCTCCNGNTCTNANTCGTNCTTNNGCN^ 

TNCCCNATCCNTCCTGGGCTCTTNNTCTNGCCGNCTCCGCAGNNNACCNN 

CGGGCCCNCCCNNCNGTCTCTCTTCNNAANN^ 
45 NTCTNCGNTGTCNGCTCTCNNCGTTNTGNG^^ 

CNCNTNGACNNNCCNCTGNNNNTNNTCCTNCNTNCGGTN^ 

TNNATTNTNNCTNGCNCTCNNNNGNNNGCTCCNA^ 

GNCNGNNTNTNCCCCNCTNTANGGNTNNTCGGG^^ 

CNTNTCCCCCCCTACNNCNNACTN^ 
50 NCCTCTCTTNCCTCCTTCCNNCTCCCCCTCTACNTCTCCCGANTTAGTTTATNCCCTCNTCNGACTN 

TGCTCNNNNNCTTGNNCATNCTTTGNTTNTTCTGACTGACAN^ 

NTATNATTCNNCTCGTGNNNTCANCCGNCCTNTCTCATCTGCTNNTNCGCCTANCTCGTGNCTATNCN 
CCCACTCNANCCCCTACTCTTCCNCTNCGTTATCCCCGNCNTAGTCCCGNACTTATTGNCTTCNTTTCCT 
NTCNCCTNNTTCANCGTTNCNNATCNCTTNCTTCTNTNTN 
55 CAGNTCCTNTNCATTOSfTCGNNGTNTCCTCTTCNCCTTTGNNTACATCCT^ 
TNGCCTCNTTCTNTANTNNTCCTGCTGACTATANCCCNCCCCG 
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GCCTATANNGAGNNGNATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGNAGGAAN 
TTCGGCACGAGGGTCAGAGCCAGGTCCATTTTTTAAAAGGNAGCTGGCNGCTGTAATO 
5 TTNANGGAAANGGNACCTAAAANT>WCTTNNNCCTTGNTO 

NAAGGGGNAANNNANGGNNNNANAANGGGNCNTTNNCNGTTGGGW 

CCCTNGNGCNCNNGANCCAATGNAACNGGGNGCCANCCNCCTNANGACACCGGAAGAAGCNTNAACT 
NGAGACACCCGGAGAGAACCCTTACCTGCGCAGGGACNTATAGATNTGTNTGCACAGANATTTATAN 
AAGAGANCTNAGAGGGGGANATAANTAAAANGCGTGGCT(^CATGCNGNGCTNTAAGATNGGGACTC 
10 NCNATCTGATNCCNCAGGGAGCTCTATATNGCNNCCACTO 
GTNCCCNTANCCNCGCGCCTCNTN 

NAAATAANNTCTCCACACCCCACCCCCATATATTAGGTC 

TCCCCTNGTNGCCCCCCANANAAGGAGGAAGATANNATAATTGGGNCTNGGAATNANCCATCCCCCT 
GAACNTCCTGGTTTTTCCNCNAAANAACT^ 
15 TNCTTGCTGGTNNAACCCTGGCCGTTGCCCNN^ 

TTGANCCTTTGTTTGNGNGGGCCNGGGGGNCNGNAATAAAAAACCCAACCCNTT^ 
CCNNCCCCCTTNAANGGGAAAAAGGNGCNTCCNTCC 



20 GCCTATANNGAGNNGNATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGNAGGAAN 
TTCGGCACGAGGGTCAGAGCCAGGTCCATTTTTTAAAAGG 
TTNANGGAAANGGNACCTAAAANTNNCTTNNNCCTTGNTO 

0 NAAGGGGNAANNNANGGNNNNANAA 
J3 CCCTNGNGCNCNNGANCCAATGNAACN 

fS 25 NGAGACACCCGGAGAGAACCCTTACCTGCGCAGGGAOSfTATAGATNTGTNTGCACAGANATTTATAN 

Jfl AAGAGANCTNAGAGGGGGANATAANTAAAANGCGTGGCTCNCATGCNGNGCTNTAAGATNGGGACTC 

^ NCNATCTGATNCCNCAGGGAGCTCTATATNGCNNCCACTNTNCACGTGTGNTNNNCAANCCTCT^ 

'?! GTNCCCNTANCCNCGCGCCTCNTNATCAATNC^ 

V NAAATAANNTCTCCACACCCCACCCCCATATATTAGGTGGAATAATAATCTCNAGGTGGTGCCCCTTT^ 

'f 30 TCCCCTNGTNGCCCCCCANANAAGGAGGAAGATANNATAATTGGGNCTNGGAATNANCCATCCCCCT 

W GAACNTCCTGGTTTTTCCNCNAAANAACTACCCACTTGGNGGAANGTTGGCAAGCCTTCC 

3 TNCTTGCTGGTNNAACCCTGGCCGTTGCCCNNCCAACCTTATTCTTCCTC 

C3 TTGANCCTTTGTTTGNGNGGGCCNGGGGGNC^ 

pi CCTSfNCCCCCTTNAANGGGAAAAAGGNGCNTCCNTCC 

CP 

1 TTNANAACAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
Tl AATNNNNCACNANGANNTGGNCCTGANNCCANCNCGCCANNGGNNNTTANGGGGTO 

f * NGGNGTGNCAANATTTTCTTAATCTGANCTTCAAANNCCTACTGGGTGGAAGCCCTAANGCCGATATG 

40 ACAAGGTGCCTTCCCCTATCTGGAACTTGGACTNTAA 

TGNTGGNNGACANCTCNACTGACACGNTGGGACNCTGATGGTGATNGCCTGACTCCCAAATCNCCTNC 
CCTTCNCTTATGNAAAGTGGTGGNAACAAAAAANCAANTTGCCNGGNNGGGGNGAGGAAACCACAAN 
GNCCTGAACNAAGGAANGGTTCCTTGNCAAGGGNTGGCNNAAGGCCGNTTTTGNACNT^ 
NNTNACTTT>WTTANTTCACCN^ 

45 NCGGANTTCATTCATTTCANGNACNGTTT 

GGGGACNCTNGGGTTNANANAAAAAGAANAAAACCCAACCCCCC 
NAAATTNTTCAAGGGGGAATGGNGGGNGAAAAAACNT^ 

NNAAANGGGGGGAACCTTTAANACCCCCCCGGCCCCTGGGGGAAANCCCCTTTTAAATCTTT^ 
GTTGGGGATNCCANAGGCTTTTTTGGGGCTN^ 
50 CCCTTNCCNNTTCCNTTTGCCCGTTTTTAAAAAANGGGGCCNTN 

CCATTNCNTTTTTNCCCCCTAAANCCCATTTGNGNCCCACCCCCTTGNGN 



TTNANCACAACTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
55 NTCTNAACCAACCATAAAGGATTGGAACCCTTNATCTACTATTNGGNGCTTGGGCCGGTATAGNANG^ 
ACAGNTCTNNGCCTTCTAANTCGCGCTGAANNAGGCCAACCCGGAACTGGTGCTCGNAGACGACCAA 
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ATCTACAACGTAGATGTGAACCGCACACGCATTTGCAATAATCNTCTTCATAGTAATACCAATCATAA 

TTGGAGGATTCGGGTAACTGACTTGTTCCCCTAATAATTGGNGCTCCCGATNTAGCATTT 

AATAATATAAGCTTCTGACTCCTCCCTO 

GGGGCAGGAACAGGCTGAACCGTGTACCCTCCCTTAGCAGGCAACCTANCCCATGCAGGAGCTTANA 
GTAGANNTAACCATTTTCTCTTTACACTTAGCAGGAGTTTCCTCAATTO 

ACAACAATTATNAACATAAAGCCCCCCGNAATGTCACAATACCATACCCCTCTGGTCGTATGATCCGA 
ATAATACCGGNGGGCTACTACTACTCTCGCTNCCTGNATTAAGAAGCCGGGATCACAATGCTATTAAC 
AGACCGGAACCTAAATACAACCTTTTTTGAACCCCGGGNGG 
CCCTTTATTCTGGATTNTTTGGGAC^ 

AAAAAATCTNNTCAAAATCGGGGANCCTACTTCCTTCGGGNAAAAAAAANAANC 

TTNGGGNAANAGGGTNGGGGCTTTTAAAGGGCCAAACNGGAANTTO 

ANCCCCCCCCATTN 
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TNNWWANAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
GGCGAGNTTTTTTTTTTTTT^ 
NNCNNATGCCCTGACNNANAAGN^ 
5 TNTCCAANATGTTNGAGNGNGGANGGCANAAACCNTGATTTTTACTTGNCTCCNACCAA 
NTTTNNGNNCGGNNNAANTNCCNAGNNTTTNC 
TTTTTTCANAAANGGGTNTTTTTTNN^ 

NGCAANAGGGGANCCCITIWTTTGGTANNTAANGGGGGGNNGGNCCN^ 

NNNNTTTTGGAAAATAAAGGGNTTNCCCCCAAAACCTTTAAA 
1 0 AAAAAAAAAACCCCCCNCCTNCNNNGGAAAANAAATTAAAAGTTNGGGACCAAANAAGTNTTAAAA 

AAACCTTTTTTAAAAAANNCCGGAATTTTTTTNTCCG 

GGGAAAAANAATTCCNTNNGGGCCAAAAAANn 

CNAAAAAAGTTTTTCCCCNCCCNCCCCCCGGGACCCNGTTTrTTTO 

TTTAAATTTTCTTTGGGAAAAAGNCCCGGGGNAAAAAACT 
15 GGGGGAAAAAAAATGNGGNTTTTTAACCCNTTTNAAAAAANGGGGN^ 

ANGGGGGNGGGGAAACCNTTTCCCGGGGNCCCCTTGGGNG 



TNNNNACANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGN 

20 NGGAGCANAGGGNCCCACCGGCGACTTCAGAGGGAACTCATTTACTGTTACCGTGCTCATCTCAGGAA 

CAAAACCATTTCTTAGTGAGATAATATAGTATCAAAGCAACATGCAACCAAAACCTTT^ 

n GGGCTAGTTGGTACTTTCCAGTAGACATGTTTGGTGGCTGGTGTCAAAAGTCCGTAAAGCATTT 

J CAAGTTAGTGGAATGCTTGCTTTTATTAAAATC^ 

~ GAAACCTCCTTTTACAGTACAGGGTGCTCAGAAACGTTTTGAGTACTTTGAAA 

^1 25 GCTCCAAGGAGTTGATTTTTCTCCAGGTTTAAAGAGAA 

J? GAGACAGAAGCCACAGGGAAAATAAAGCAAATAGGATTTTCAATATAAATATCAGNGAGGAAAAAA 

B 1 ATCCCAGTCTGTTGGAGTTAGTGTTCACGCAGTCAAGAACGTCGNTTNCATTTGCTCANAAAATCC^ 

H CATGGGAAGTTTGGAGAACCATGAATGTCGCAGACTTGGTCTGGTGGGGTTGCACTITATTATGGGGG 

=f GGGGGGGGGGNGGTTGGGGGGNTTAAAATAAAACCAAGTCATGNGCTTTTATTTCTACCTTGT^ 

LiJ 30 ACCGGANGTTCCCCCAANCTTTTTAANGGNGGGNCTTNNNNCTGGA^ 

B AAGGGGAACCTTCAAAANGGCCGGAACCTTTTTTTTTTTl^ 

Q GCNTTTTTTTNGGAAANAAACCNGGGGGGCCCCCAAAAAAANGGGGGN^ 

5 

n 

^ 35 AGCCCNCATAGGNGGAGNCGCATNACAGGGGGGGCGGCCCGTTNTAGTAACTAGGTTGGATCCCCCG 

HI GGCTGCCAGGNANATNTNCNCGCANNAGGCNANTNNTCACCNCGTTTGNTCTAGGAAGTCT^ 

P TGAATNATGGTGCTCNTCNGCCAGGTGCAGCNTTTCGANCAGTAGNNTCTACCNNATGCCTTCATTTG 

CCNATNANGGTTCACTGTNTAATNGCATGCATG 

TGNCTTGGGACCCGGGAGTANTATTTCNGTNN 
•40 CNCCTTGTNACANGTCACGNCTATCANNAGACNCGNAGOT 

GTTTCACTCNCTANCNCTNTGANNTG>nSfTNGACNNTTNNAG^ 

TCNTNTAGNGGGCAACNNCCNTANTGANCANGGTCTCNCAATGGATGCGNACGNNCCCTNCNTCCNN 
TTAACTNTTTNCATNTAAACCNTNTC 
GNTGNTNACNTTNGGTNGTCACATT^^ 
45 ANNTGTAAANNATCNNNNTAGATCTCGGT^^ 
ANNACGACATCCATTAATNTNCNTNGAAN^ 
NACTCAANNNCCNANNGTGAATTNTNTNT^ 

NNTNTGTCTNATGCCNCAAANTNGNNNTTAAANCNNTNTACTNNATC 

TCGAACGCA>WACAATANTCTACTTANANTTNCNNCNNNGTGTCGGNNATCAANNAANTGTC 
50 NGNTTNNNGTGNNTNNAACTNGAGNNCAAGACATCCTCTTCTO 
NCANGCACT^CNGTGNNNCTNCNNGTC 
AAATNTANCGCTTCTCANTNTTNNATCCTGTACNNTNGANNC 

TACGNTNTGTTNTGTTGGCGCANCNCTNCGAGTCNTATNATANGNTANNNNANAGA 
TTACNANAGTNTGNGNCGNCNGNNGCCTAACTTCTTCNCACNCACGTNCANNATTTO 
55 TNGTGANGACATGNNATGAGGNNTATTNANNCNCNTNAGACNNCNAGNTTATCTACKN 
TACTNTNTNTCTCTNTCNTATNCCCC 
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NCAAANCTGGACTCCCCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTTGCAGGAATTT 
CGGCNCGAGGCGGAGGCCGNACGATGCCTGGNGTTACTGNAAAAGATGTCAACCANCAGGANTTCNT 
5 (^AGCTCTGGCAGCCTTCCTCAAAAAGTCCGGNAAGCTNANAGTCCCTGAATGGNTGGACAC 
NGCTGGCCAAGCATAAAGAACTTGCTCCCTACGATGAG^ 

GTCGGCACCTGTACCTCCGGGGTGGCGCTGGGGTTGGCTCCATGACCAAGATCTATGGGGGGCGCCAA 

AGGAACGGTGTCATGCCCAGCCACTTCAGACAGAGGCTCCAAGAGCCGTGGCCCGGCGGGTCCTCCA 

AGCCCTGGAGGGGCTGAAAATGGTGGAAAAGGACCAAGATGGGGGCCGCANACTGACGCCTGAGGG 
10 ACAGANANATCTGGACAGAATTTGTGGACANGTGGCAGCTGCCAACAATGAAGCNTTAGACAAAATG 

ATGCTGGGTTAATAAATTGCCTCGTTCGTAAAAAAA 

CCCAATTCCCCCTATNGGGAGNNNNNNTANNNNN^ 

NNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNN^ 
15 NNNNNNNNNNNNNNNNN^ 

NNNNNNNlSnNfN^ 

NNNNNNNNNNNNN^ 



20 GCCCTATAGNGAGTCGTATTACAGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCT 

GGTTACANCATNNAGTACNANAAGCCTGGGTC^ 
m GTGTCACATAAGCTACTATNACTGGGCCGGAACCNNGANCANATTACNCANTCCAAGACATTGNCCTT 
" GANANCANTNAGANAAATGNGNCTTTGATNGG^^^ 

ACCCTTGCACACCCCAATCTTCATGGACCAGCAGATCTTGGATGTNNCCTCCNCAGGACNAANGACCC 
R 25 NTTTCATCANCNACCCTGNNNNTC^ 
^ NCCNNNCTTGGTCNANAAATGATCT^ 

|P CC^CCCCAGTNAGGNNTAGGCGAAAACCGTNTCCGCCGAANGNAANNGATGANATCCAAAT^ 
M TNTCCCCAGNGGAGACNTAGNCCNTCTTCTTT^ 

np ACAGGGACAAGNAGNATTTCTCTCACACAACCNNTCTNATGNACCCCCATTCCACGAANAGCCTCTGA 

Lij 30 GCNTATCATTGTCATGTTCATCCC^ 

1" TCCCTTGGAACNCCNCNNGCTATC 

n CCCTNCCTANNTTTNNTTANGANGGANGGCN^ 

NNCCGAAGNAAGTTGGGTTTTNCCCGCCNGGNCNANNTCTTGNTAGAC 
!™ NTCCCNCACTGANAGAACATNCNNGTNTTTGACCCCCCTACCCCCNNTC 

y 35 

y ? 

P GCCTATANNGAGNNGNATTACAGGNGGCGGCCCGCTCTAGAACTAGGTGGATCCCCCGGGCTGCAGG 
H» AANTTCGGCACGAGGCTGACACTTTGTATTTCC 

CTGCCCNNTCGGAAANTNNAAAACAAANCAANNCNCCNNTTTTTO 
40 NTNAAANNNAANCCCCNAACCTTANTTTCNNGGNNNNCW 

CTTTTTTTNGGNCCTNNNCNNAACNTANCNAGAACTGG 

ANNTCTGGNGTCATTANTTGCCCTGCCAGTGGTCTTATAAAATTAGCAGGCNCACAATCTGGGAGGAN 
ATATATTTAAGNGCANGGGGANANGCTCAATCATTGCGT^ 

ATCACCTNTAGGGANNAGAAAAGAGATGAGNGCGNTAATTTCANAAAACCTGAGTANGGAGGANATG 
45 CGCCAGACAACANCNTCGCTGNATTTCNCTCCCTNGTGGGNAGAGGNGNTACCCCTCTCNNCCAGAAC 
CCCAGAAGAACCTCCACTTTTGNAGAAGCTCTTTTNTNCCNNAAGANCCTG 

AAAACCATACTTCNAGAATGAGGANTCTCAGTGGGGGGGCNAAGNACTGNTGGGGGGCNCCATCCTC 
ACAAGGNGGGTCNGGGAAGNTAATGGGGGNCCCTCCNTTTTTTNATTGGATGACCNCC^ 
TTTGGNAGGNANTTGGGAGGGGAACCCCNNCCCCAGCGGGGGGGAAANAAANACNCCGNTTNGTTCC 
50 TTGGAANGNCTNNGANNNAAAAAC^ 
TGGCCTTTCCNTTTCCCC 



GCCTATANNGAGNNGNATTACAGGNGGCGGCCCGCTCTAGAACTAGGTGGATCCCCCGGGCTGCAGG 
55 AANTTCGGCACGAGGCTGACACTTTGTATTTCCTCTC 
CTGCCCNNTCGGAAANTNNAAAACAAANCAANN^ 
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NTNAAANNNAANCCCCNAACCTTANTTTCNNGGN^ 

CTTTTTTTN GGNCCTNNNCNNAACNTANCNAG AACTGG ATGNCNN G ACCTTGGTCCCANGTTA ACNTC 
ANNTCTGGNGTCATTANTTGCCCTGCCAGTGGTCTTATAAAATTAGCAGGCNCACAATCTGGGAGGAN 
ATATATTTAAGNGCANGGGGANANGCTCAATCATTGCGTGCGCTTT^ 
5 ATCACCTNTAGGGANNAGAAAAGAGATGAGNGCGNTAATTTCANAAAACCTGAGTANGGAGGANATG 
CGCCAGACAACANC^TCGCTGNATTTCNCTCCCTNGTGGGNAGAGGNGNTACCCCTCTCNNCCAGAAC 
CCCAGAAGAACCTCCACITITGNAGAAGCTCTTTTNTNC(^AA 

AAAACCATACTTCNAGAATGAGGANTCTCAGTGGGGGGGCNAAGNACTGNTGGGGGGCNCCATCCTC 
ACAAGGNGGGTCNGGGAAGNTAATGGGGGNCCCTCCNTTTTTTNATTGGATGACCNCCTTAAACCNCN 
1 0 TTTGGNAGGNANTTGGGAGGGGAACCCCNNCCCCAGCGGGGGGG AAANAA ANACNCCGNTTNGTTCC 
TTGGAANGNCTNNGANNNAAAAACANTTGNCCCCNCGGGAAAGGANTNGAANGGGTTGGGAAAACC 
TGGCCTTTCCNTTTCCCC 

15 TTGAANACANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
CTANGTTGCNTNANCATGGCTAAACGCACCAAGANNG>nWGAATCNTGGGa^ANTACGGGACCCGTN 
ATGGTGCCTCNCTCATGAANATGGTNAAGANNATNGAAATCATCCAGCACGCCAAGTATACCTGCTCC 
TTCTGTGGCNAAACCAAGATGAAAAGAATAGCTGTGGNCATTTGGCNCTGNGNTTCCTGCATGAAAAC 
AGTANCTGNTGGTGCCTGGACCTACANCACCACCTCTGCCGTCACAGNCAAGNCCNNCATCANANGAC 
20 TGAAGGAACTGAAGGACCAGNAGAGGCNCCACCATTCGATACCCTTGCTAGCCTATNAAATGGGTTA 
ATTTATCTANCNGAANATCCTTTTTTCCACCT^ 
f*i GNACCCTTTTCTTTAAANNTTAAAACCGCNNCGACCANCCTTNGGGTAAAAANCANAGGAAAAAACC 
l i NTNCAAACCGGNNTNTTGGACC^TAGACNANATCGNGCTTTTGGATTNNTGGGGAACANTTT 
l l f GCCATTTTGACATTCAAATNTNGGTTTTTTGTTTC 

m . 25 GGGGNAAAANGGCCCCCCC^TTTGGCNAAAAANTTTCCTTGGCTTAACCTTTNA^ 

\f TTTANCTNCAACCAAAAGNCCCCCTTGTTTTTAANNCCCCCTCNAANCTNGGGGNNTTTGNTTTGG 

CP GNGTTTCCNANTNCNG>MNGAAAAAAACNCNNTTTANGGGGTTTTGNGGNGNTTNTTG 

M= TTGGGNNCCAAANAAANCTTTTWAACCCAACm^ 

=C NAATNAATATTAANGGGTNT 

hi 30 



NAAAAGCTGGAGCTCCACCGCGGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGTT 
^ TTGTTCCTTATTTTACTAATGATAATTAACATCCAACATGGCTTCTCATGCTATTTCTACCTCACT^ 
tl TTTTGGGGTGTTCCTAATAATTGTGCACACCTGATTTCACAGCTTCACCACCTGTCCATTGTGTGAACA 
!f 35 TTTTCCTCCATTTTCTTTTTCCTTTATAATTTCCAAAAGAAAACCCAAAGCTCT 
^ ATGAAGATTTGATTTTAGTCITGGCTTTTTTTT^^ 
O NCNGNAAATTNGGGCCTTTTNTTTTTTTTTTTTT^ 
H= TTNNNNAAAAAAANTTNAANTTTTTTTTTAAAANCN^ 
NNTTTTTGGGTNAANTTAANNTTTAAA^ 
40 NCGGNANGCTTTNTNGNCNhWTTTO 

AGGNNNAAANGGGAAGC>OWAAGGGANCNNGAANCAAAACCCCCCCra 

TTAAGGGGNCNGGGNTTTTAAATGGGGAACCNNAAAAAAATTNGGGTTAAACCCCCCCACCCNGGGA 
CCCmTCCCCAAANNTTTTTTTTAAAAAW 

TCCCCAAAAAAANNNCCCCCCNAANTGGGGNNAANAAANCCGGGGNTNNGGGGGGNNNCCNAAAAA 
45 AANNCCCCCCCCHTITTNTTNAAAAAAAAAAAAAAAAAAAAAANNNGGGGGGGGGGGGGGCCCCG 
CCCCTTNN 

TTNNANCNCNATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
50 GGAATTCGGCACGAGGACGGNTTGCANCCAACATTTACAACAAACAGAGTTTCACCCAGAGTTTGAA 
GAGGAGAATATCACTGAAGAATATATTTTATTCCTGTGGTGTAACCTATGAAATAGTATCCAACATAC 
CAAAGGCAACAGAGGAGATTGAGGACCGGGAGACGCTGGCTCTCATGGCTGCAAGGAGTTGAGAATG 
AAGGCACATCGGATGGGGAGACGTACATCGAGAAGTACACGCGGGGCGTGCTGCAGGTGGAGAACAT 
TCTGAGCCTGGAACGACTCCGGCAGGCGCTGACGGCNAAAGNAGCACTTTCCACCAAAGCTCGGCAC 
55 CTACCGCGAAGCCTCAGCACGCCCAACGTTCACAATGTCTNTTCCAGTCGACCAGACCTTTCTGGNTTT 
GACGATGATGATAAGGGTTGGCCAGAGAACCAGTTAGACATGTNTGATTACAGCCCGAGTTACCAGG 
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ATGTATCGNGTTATGGAACTTTGCCTAGGGATTCACCTCGAAGGAGTAAAGAAGGTATGGTTGTACAT 
TANAAAATNCTCNTGCCTTAANAGTCAGCCC^^ 

TTCAAGNCCNTTATTGCNTTGTAAAAAGAGGGGNCCTTTAAAAAAAGGGW 
ANNGGCCCTTTTTTTAANCCCNGGNNGGGNCTNTTGGGGGGNGGGGGGGA^ 
5 GTCTTAAACCGGGAAAGCTTNTATANTT^ 

TGACTTTNAAANNGNTTTNCCAAATGGCCCGGTTTGGGAAA^ 
TTTAAAANGGNN 



1 0 ncgngcnccncntgnctcnttnnnc^ 

ctctanccctacnccacnnncnancncncaaggggnngtncnatattnnatttgcntato 

nancnggagttcgcatnacagnggcgnnccgctctaaaactngtgntatcccccgggctcgnaggaa 

ttgggccccaggcnat^tnttatttctgcnttttgt^ 

nncxihncataactnannttnto 
1 5 tntctcccggnctnttttctc 

cattnttngctatcannnnagcannnttntn^ 

cncttnnttcttaagcagn1w 

ttgnaactacctccctctnanaanttnncnanw 

nngntntccccncncttcctcttnattnannttttncnccccc 
20 gnnggtcccnnncantgtnttttnct 

actnnncnnnngn atnnnggcn gct atnnnnnttccnnncacnc an 
n nanttanccgcttctnantcntcnatntctatnattntctnntnactgntaagn 

gntngantcattanntnttancannatc^ 

tnncnntnnttcncatgcgcttcntnctnttg^ 
(s 25 tttantngctnattnncacttan^ 
n ■ tnnnancncnnnngtnnannncncctgnn^ 

cp nccnccttcgttcncnngnagngtgntnncngatgctgcncactgttctcnw 
m ntcttttactcncnnncnnanac^ 

,p nanacg anaatncn ctg accnnnc an ag an atgcctntn ac accg ancc ag ac ancg actgtc^ c acg 
(d 30 tnttgcncnannttnttgnntacnagto 

ananatctantgacagnnatcgctcgnatnntnnat 

ngctcnatnatcatntgatnttacgcc 

o 35 nnnnactggagctccaccgcngtggcggccgctctagaactagtggatcccccgggctgcaggccgg 
& 1 ccttcaagtggtggctgacaggcctggtagtggggaagggtgtcctgggttgttagagggtctccagg 
□ ctcttctggttgtccttccctcccttttccaccatgagatctatgccacacaggccagtgtctgcagaa 
m» ccttgctttctaggtttggtttctgan^ 

aatccccattctcatgcctccccactgtgggtctccttgcctttctcttgcaagttggacagtcctctgc 
40 ctnttggccagaccccatccatttggactgcctaagtcactcgagatcgacccccacccacacgtaca 
accccagtggccagagtaggcagggagaaagtgaagagaatccagctgcctctcgagggaagtgaga 
tgtgtgagagcactgtanctccccacctgtggactctgggccaagaaaggcgtgtgantatctggcgc 
anggtgccaacattcttgcaagcagctgctgaaatctgcatcttcccagttggctggtactccatancc 
cttggacttctgccccccttcttctncctc 
45 (>itggcccccntgggctgaccaaaatggtgnttttttatggganccccttggcccaan^ 
ggcaagaaaanactggcatgaatgnaaaaaccgccntctngctttctrggga 
gcaaaaggaaaaagggtcccggcctngccctttgggnaangcaattnttnttg 
cccttcgaccccccccttgngttgtngggncaccccccccccn^ 
agggnttnccncccccccttcccngggnanaaggggaanctcg 

50 

GCCCTATNNGGAGCNGCATNNCAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
TNCGNCACGAGGNNTGTCTTTANCGTNCNCNTNGAGG 
NNACACCTNNTNGNAATCGGNNNTOT 
55 NATCCNACNANACNANAGTTTCCCATTCNTTC 

GGGNGGGNANNAGGGNNACNGNCCCNAACCCTNGAAAANNGCCTTNNAACCGNGGAGNGAAATCCC 
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NTACCNTATTNAACNGCCNGCCNNCTCTTGNCAAAAACCNAANNATATTNCCCTO 

CCCNCAATNAAANACNGNATANANCCGGATACANATNTACCCATNTNGNNCCACCAANGCCAATGGG 

TGGCTNCCTTTNTTACCAAANC^GNT^ 

AANGGAANGTGGATNNGNTNCNATNAACTNANANGANNTTCGNAANGNNACCTATGNANAANAAGA 
5 NCCCCCANNTTTGNTCCTJNnsrCCAC 

CCCTCCGGNGANTAANTCNCTTACAAAAAANGCNANCAANNTATTTGNGCTACTTTTT 
ATNNNTCAATTATTNAGCCCNTTCTTATNCCCTCTTNANTC 
TTTTAAGGTCTTNThWTAANNNAATTAANTO 
NGGGNAANTTCNNNNTTTNOT 
10 NCC>OT^GNGNCTNCTNTM^^ 
TNNCNGANGNNTNNNCGNC 



GCCTATANNGAGNNGNATTACAGGNGGCGGCCCGCTCTAGAACTAGGTGGATCCCCCGGGCTGCAGG 
15 AANTTCGGCACGAGGCTGACACTTTGTATTTCCTCTGGCGAAGAGAACTNGGCATCTTCCTO 
CTGCCCNNTCGGAAANTNNAAAACAAAN^ 
NTNAAANNNAANCCCCNAACCTTANTTTCNNGGNNNNCN^ 
CTTTTTTTNGGNCCTNNNCNN 

ANNTCTGGNGTCATTANTTGCCCTGCCAGTGGTCTTATAAAATTAGCAGGC^CACAATCTGGGAGGAN 
20 ATATATTTAAGNGCANGGGGANANGCTCAATCATTGC^ 

ATCACCTNTAGGGANNAGAAAAGAGATGAGNGCGNTAATTTCANAAAACCTGAGTANGGAGGANATG 
™ CGCCAGACAACANCNTCGCTGNATTTCNCTCCCTNGTGGGNAGAGGNGNTACCCCTCTCNNCCAGAAC 
^ CCCAGAAGAACCTCCACTTTTGNAGAAGCTCTTTTNTNCCNNAAGANC 

^ AAAACCATACTTCNAGAATGAGGANTCTCAGTGGGGGGGCNAAGNACTGNTGGGGGGCNCCATCCTC 

&25 ACAAGGNGGGT(^GGGAAGNTAATGGGGGNCCCTCCNTTTTTTNATTGGATGACCN 

N TTTGGNAGGNANTTGGGAGGGGAACCCCNNCCCCAGCGGGGGGGAAANAAANACNCCGNTTO 

01 TTGGAANGNCT^GANNNAAAAAC 

H TGGCCTTTCCNTTTCCCC 

IS 30 

a TNANCAANANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 

n GCCCGCGGATCTGTCTCTTGCTTCAACAGTGCTTGGACGGAACAGACCCAGGGACGCCCNTTGCTCCA 

X NCCTCCGACCACCNTCNANCNTTTTTTCNAGCOSfNANCNTTO 

Jf r 3 NNNCNGGANCNANCCNCNNTTTTTAAN^ 

U 35 NAAAANTANTNTNNCNNNGGGGN^ 

CH TCTAACCTATACTTTTNTTTGGGTTO 

O CANTTTTTTCGANAATNGNCCAAGAGAAAA 

U NAGNGGGGGGGGCGCNCTCTTTNTGNNNNNGCNCAANCCNTATCAAAAAGAGAGGGGN 
CGAGACTNTNNNGGCGCCCTTTTCNAGAAAAAAAACCNAGNANCACCCNGTGGANATO 
40 NGTCTTGNCCCGAGACACCCCACNTGTGACNTCTTTGGTGGAAAACCTCCTTCTATGANGAAGGGGAG 
NTCCTCATCAAGAAGGGGGGCNATCTTANNAACCTCCTCCGGATGGTTGGTGCCCNCCATGGTGNGGN 
NGAGGAANTTTTTNTTAANNGNNGCTCCC^ 

TCANTTGAAAAACCCCAACTAAANGGGNGGCTGGAAAGACCCCCCm 
TTTTTTAAAAAACCCGGGGGGGCNCCNTTTNNTC 

45 

TTGANAANNNCTGGAGCTCCACCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAANNNNCCANGAGGCTNNACNCTNANANGAGCTTTNNGTG 
NTGTGATTNGCCTNNACNTCNNTGNNCCTGGTTNTGCTNNN 
50 CNNATNATGNNATANATGANAACCCGGACAAAGCNCAATTCGTGGGCCCCCTTACCCTAGCATGTCCA 
GAACGGNTTTANGGANTGGANTACGNTTTTTTNNTTATA^ 

TGAGCTTAGTACCNNTAA>nSfCCTTGCCCCGGCCCATNAATTAGGGGANTNCTGNCNGGG 
TTANCCCATTAANCCTTTTNGANGTNN^ 
ATTACTTGAGCCAATNTTANNACAANNN^ 
55 TGGCCATCNCCTTTGGTNATTGTTNTT^ 
TNNNNATANCTCNCCCGGGTTTTTCCGG^ 
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TCTAAAGGAAAANAANTGGGGGNCACCC 
AAAATTTTTTTTTCNTTTTTNNTAANC 
TTTTTGGAAAANGGGGNNTCACACTTTTC^ 
ANANGANGNCNCCNCTTTTNGNCCCNN 
5 ACTGGGGGGGGGGGGGGGNTTNCCCCOTNATTT^ 



TTGANCACAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 

AATTCGGCACGAGGCTTTANATAGTATTTTAAAAGGTAACTAATGCTTTT^ 
10 CAAGAATATAAGGCCTAGAAAAATTGTCCTTCGAAAATATCAATGATGTACCCTGGAATGTGAAGATG 

TCCCCTTATAGTTTAAATTGATTTATTTGAATATTGTAATCACTCTTCAGAC 

GTGTGTATCTGTATATCTGTAGAGAAAAATGACAACCGAAATGTAACTTTAAAATCAATAAA^ 

ACTGTCTGTTGCACCACTACTGTATCTTTTTGAAAGAATTAACAGTATT^ 

CTGATGATTCCACATTCACCAGACATGTA1 
15 ACAAGTAGGTTTTGCACGGCTTGANCNTTCAGAGATTAACAGAATGACANCTCANTT^ 

GCCATGAAATGTTGCTTTGANACTGAACAATCTGAATCTTATTTATAATGAC^CC 

CCCTACTGGAAAANACCTGACAGTTCTTGCCTACACAGCAAGAACTTATTAAATCTT 

GCCTNTTTTAAATTCTGGGGANGCCGGGAAACAAAAT^ 

GCNTTTGAAAAGGNTTTGCTGGCTTNAA^ 
20 TGCGAAATAAATTTAATAAAGGTAAAAGCCCAACCCTTAAAAAAAAAAAAAAAAAAACCTTGGGGGG 

GGGGGCCCCGGNNCCCCAATTTCCCCCTTTAANGGGGGNNNC 



yg AGNNNNNNNNNGGNNNNNTTNANAAAGCTGGA 
01 25 GATCCCCCGGGCTGCAGGAATTNGNTNCTNNN^ 
y GNNCATTNTCANGNNNAGNNTGTAANN 

™ NGCCTNNCTNCGTGAANGCTTNCCATANCTATTNTNCATTACATTCC^ 

fl TCTACANNNTAT1WACACTAGCATNACATTATNTNTATTNGCTTTA 

h ~ GGTTTACTCTNTNAAATATTTATTGTANGTCACTNTTANCTATCNNACTC^ 

:P30 TTNACCAGAACTACCTATTGGGTAANGATNACATTACTGANCCCACTTANAACTTNAACCTGN^ 
yj TNTCTTGCNCTAAAAGTGAACTGNCTA^ 
s ATAAAAACCNTTSTNTTNTCTTN™ 

□ CACCTCAAATANACTTNAAAATTTNTTTCTATANGTNNGGGNCNCCC 
01 CCNTTAAANAAATTCTTNTTCNA 

Q 35 TGGNAACNCACTGGCGNTCTTNTTCC^AGCACTNANTTTNNTO 
m CCCTNGGGANNCTTCTGNGTNAAAANCCCCCNNGTTTTTTTTAA 
Jg AACCCCNTCCTTNCCNANANNGGGTTTGGGGCG 
T: AAGGGTTTTNTGGGGGGAAGGTTCCCAAAAGCCAAAN^ 
^ CCCCCCCCTNGGGTTTTNGGGGGNNNNNTTTTTCC^ 
40 

ANCAANACTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
CGGCACGAGGCCTTGACGGGCCTCACCAGAGGGGCCACCTACAACATCATAGTGGAGGCAGTAAAAG 
ACCAGCAGAGGCANAAGGTTCGCGAGGAGGTGGTTACCGNGGGCAATTCTGTTGACCAGGGCCTGAG 
45 TCAGCCCACANATGACTCCTGCTTCNACCCCTACACGGTCTNCCATTATGCCATTGGAGAGGAGNGGN 
ANCGATTGTCTGANTCTGGCTTTAAACTCTCGNGCC^ 
TGCAATTCATCTANATGGTGCCNTGANAATGG 
AGGNATAGAATGGCCAAATGATGAGCTGNCTTNTCTTC 

CTCATGNGGCCGCNTGCTATCCGATGGGATGACTTACCACNNTGGNAGAACAGNGGNGGANGCGACT 
50 GTCTTGGGGCCNTTTGCTTACTGCACATGCTTTGGAGGCCAACGAAGNTTGGCGCTTTGACAACTG 
NNANACCTGGNGCTTGAACCCGGTACCTAANGCTTCCANTGGCCACTCCTACAACCAGTTTTT 
NNTTCCATCCGAGAACAAAACCTTAATGTC/^ 

CAGGCTTGACCNTANAAAAATTCCCGAAAAGTAANTTTTTTCCAACCCCA^ 
GATTTTCTTGNCCAAGNTCCCTTNCCAAACTGGGAAGNGGNGNNTTCCCAANACCCCCCA 
55 GGGNGTTCCTTTTNNTTAAAACCC 
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GCCTATNNGGAGCTNCANCNCAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
CGGCACGAGGAGAGATGGGAGGGTGATCACACTGTCTCATGAGGGCCAGGAGCTTCAGGACTTCCTTC 
TGTCTCAGATGTCACAGCATCAGGTGCACGCAGTTCAGCAGCTAGCCAAGGTTATGGGCTGGCAGGTC 
5 CTGAGCTTCAGTAATCACGTGGGACTGGGGCCTGTAGAGAGCATTGGCAATGCCTCTGCCATAACTGT 
GGCCTCCCCGAACGGTGACTATGCTATCTCAGTTCGTAATGGCCCTGAAAGTGGCAGCAAGATTATGG 
TTCAGTTTCCCCGTAACCAGTGTAAAGACCTTCCAAAAAGTGATGTTTTACAA 
CATCTTCGTGGGCCATTCAAAGAAGTTCAGTGGAATAAAATGGAAGGCCGAAACTTTGTT^ 
GGAGCTGCTTATGTCTGCACTTAGTCCTTGTCTACTGTGATTTTTTTTTCTGG 
10 TTTTCCCCAGAGAAGTTTCCAGAAACTTTCAGGAATGTTTGCAGATCAACAATAAGCA 
GAATCTTCTAAAGGAATATTGTTTTTAAAAAGTAATAATTAGCAA^ 
TTTCACTTTTATAAGTGACAAAGTGCT^ 

ANCATGGAAGAGATGGTNCTTTTTTTATGCAGTTGGACTTGAAACATTA 
TTTTTAAAAATATCCCNTTGATGTTGANATCCAAATAAAGATTT^ 
1 5 ACCCTTAAACCTAAATNNATTATNGCNTAACCATTCCCNTTGTTGGTO 
AACCCCNTAAAAACCCAGCTTTTNACAAAAAATCT 



NCCNATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGTTTTT 
20 NANGAATGGCAGCTTTAATCATCCTGGCCAAGGCCCCTCAGGCTCCCTCCACTGCAGGCCTCCTTGGTC 

ATAAACCCACCATCAACCATGCCTGAACACTTTTCCCAGGTGGCCCCTGCTCTTGGCCACTGACGTGGG 

AACCTGAGGTCATGTCAGTCTGTGGATCTCTCCTGGGTGTGGATCCAGCAGCCCTGAGCCTGCTCTTGC 
Q CATCTCCAGCAGCTCCTGGGGGACATGGCCAGCATCAGCGGGAGGCTGGTTGGGGAAGACAAGTGTT 
tf? CCCGCCACTGGAGCAGGCATTCCTCCTGGGCCGAGCTTCTTTGTGCTTTGAGACTGATGGAAGAGCGG 
CO 25 AGGTGCTGGGGCAGAGGCCCAGCCCAGCCCCTTGAGGCAGGAGAATCACCGAGAAGGCGGTTTCCTC 
M ACAGCACAGACAGGAGAACAGACACACGTGGGCACACACAGGCTCCACATCCTCTGCTGCTGCAGGG 
m GGCATGGCACAGCCCAGTGACCCTTCAAAGCTTCCAGGTAAGGATGCAAAGGAAGGCCTCAGGGAGT 
11 GGACCANGCCCTGGCCCTGGGCCCCAAACTTTCCCAAAAAGAAGAACCCCAAGCCTGCAGGGGCATN 

TTGAGAAGCTAGAAGGGGAGCCCCCTNCAANANAAGGCCATGGCTTGACAAAGGGACCGGAACCCAA 
f°* 30 CCAAGGAGCCTNTGNGACTTAACCGCCCCGAN^ 

yj CCTNCCNCAACNAAGGGNNCANNNTGGGANAAAAACGGGTTTTTAAATTAACC 

GGGANGGNTTTTGGGCNCGGNTTGCCCNTTC 
O GGNAANCNAAAATNNNTANTTO 

01 

fil GCCCTATCNGGAGCTNCACCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGNAN 
H AAATTGNNANCAATGCATTCATNGNCCTTCCAGCCCCATCAAACATTGNCATACATGATGAANTTGCG 
U GTTCCCTCCTGGGAATCTGCCTAGTCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACAT 

CCNACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGGGTGAATCAT 
40 CCGATACATACACGCAAACGGAGCTTCAATGTTGTTTATCTGCTT^ 

ATATTACGGGTCTTACACTTTTCTAGAAACNTGANATANTGGAGTNATCCTTO 

CACAGCATTNATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTNATCACCA 
ACCTCTTATCAGCAATCCCATACATCGGCACAAATTTAGTCGAATGAATCTGANGCGGATTCTCAGTA 
GACAAAGCAACCCTTACCCGAGTCTTCGCTTTCCATTTTATNCTTTO 
45 CATAGTCCACCTACTATTCCTCCACGANACANGCTCCAACAACCCNACANGGAATTTCCTCAGACGTA 
GACAAAAATCCCNTTCCACCGCCTACTATACCTTTAANGACATCTTAGGGGGCCCCTCTTACTAATTCT 
AGCTCTAATACTACCTAGNTNCTATTTCGCACCCCGACCCTCCTNGGGANAACCCCATATAACTTNCAC 
CCCCAAGCCCNNTCCGNNTTNCAACCACACCCCCCTTCANATTN^^ 
TTTTTGNCNTTACCGCNATTCCTTACGNATCCAATTCCCCCAACCAAACTTNGGGAAGGAN 

50 

GAGCCCATNNGGAGNNGCATNNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
TTTCGGNNCGANGGNNNTNCANGGGGTNTACCTCTGCCCCCAGGTNCTGNANCATCNGCTCCTACACC 
AGTGGGCCCGGNTCCCGCATCAGCTCCTNGNCCNTTTCCCGAGTGGGCAGCAGNNGCNNCTNTCGGAN 
55 GCGGNCTGGNCACCGGCATGAGCATGGCTGGAANCTACNGTGGGGCCCCAGGNTTGGGGGGCATCAC 
AGCTGTCACCGTGAACCANANCCTGCTGAGCCCCCTCAAGCTGGAGGTGGATCCCAACATCCAGGCCG 
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TCCGCTCCCAGGAGAAGGAGCNNATCAAGACCCTCAACAACAAATTTGCCTCCTTCATCGACAAGGTG 

CGGCACCTGGAGCAACAGAACAAGGTTCTGGAGACCAAATTGAACCTCCTTGCAGCNNNN 

NTGNCNCGNNGCNACNTAANACNCCATGTTTNATAG 

ACTTTTGGCCCCACGATAANCCTGAAGCTGGAAGTGGAGCTTGGCAACATGCAGGGGCTTGGTGGGAN 
5 TGACTTNCNAGACCANTGTTTCGNCGGOT 

ATTTCCNATCANTCAAGAANGANTGTGGGNCGAAAGNNTC^ 
TTNCCCNCCCTGGGAAAGGGNTTGGACTTGGATNGAANANCNAANTTTCTTAN^ 
TGNAATAAGGNTCNTTCNNTNGTNNNAGNNA 
TCTTGNCTCNTNGGNCAAANNANNTC^ 
10 TGGGCATNNGGNCCCCNNTTTTGTNANGGNGNATNGNNNAATC 
NTGGGCNNNTC 



GAGCCCATNNGGAGNNGCATNNOS[GTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
15 TTTCGGNNCGANGGNNNTNCANGGGGTNTACCTCTGCCCCCAGGTNCTGNANCATCNGCTCCTACACC 
AGTGGGCCCGGNTCCCGCATCAGCTCCTNGNCCNTTTCCCGAGTGGGCAGCAGNNGCNNCTNTCGGAN 
GCGGNCTGGNCACCGGCATGAGCATGGCTGGAANCTACNGTGGGGCCCCAGGNTTGGGGGGCATCAC 
AGCTGTCACCGTGAACCANANCCTGCTGAGCCCCCTCAAGCTGGAGGTGGATCCCAACATCCAGGCCG 
TCCGCTCCCAGGAGAAGGAGCNNATCAAGACCCTCAACAACAAATTTGCCTCCTTCATCGACAAGGTG 
20 CGGCACCTGGAGCAACAGAACAAGGTTCTGGAGACCAAATTGAACCTCCCT^ 

NTGNCNCGNNGCNAC^TAANACNCCATGTTTNATAGCTACATTNACAACCTCCGTCGGC 
ACTTTTGGCCCCACGATAANCCTGAAGCTGGAAGTGGAGCTTGGCAACATGCAGGGGCTTGGTGGGAN 

Q TGACTTNCNAGACCANTGTTTCGNCGGNTGAAAAANTNANANGCCGCACANACNATGNAGGANTGAC 

h ATTTCCNATCANTCAAGAANGANTGTGGGNCGAAAG 

f^25 TTNCCCNCCCTGGGAAAGGGNTTGGACTTGGATNGAANAN(^AANTTTCTTA 
£1 TGNAATAAGGNTCNTTCNNTNGTNNNAG^ 

2 TCTTGNCTCNTNGGNCAAANNANNTCNGGNAANCTTGGANCCTCNTGANTGGCNNTCNNTTTC 
'?! TGGGCATNNGGNCCCCNNTTTTGTNANGGN 
NTGGGCNNNTC 

=p30 

u 

b TTGGAAACNGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATACCCGGGCTGCAGGA 
□ ATNANNAACCANGNTNTGCCCAAGAANCAAAAGCGGAATTGTNCCATNGGTCANTGGATTCTAATGA 
m AAACTCGGCAATGAANTCANGTACAACTCCAAGAGAAGACACTTGGAGAAGAACCAAGCTGGGTNTA 
fj35 TAANAAGCAAGCTGGNTCTATGAGAAGTGGTCTTAACATGTAGACCACTTTTTTAAGCAGCCAGATCA 
m CAATGAAAACATCACTACTGTAATGCTTGGCCCATGATGTTATTTCCTCACTATCAGTCTGAGACCCAG 
^ CAATAAATATAANACGTTGCACAAAAAAAAAAAAAN^ 
:~ OSfNTTTGGGNTTTTGANAAAAACATTNTT^ 

^ TTNNTCNCCTCAATTGTANGGTANCNCCTTTCTCCNTCNNNNNNTACCGNTTO 
40 ANTCNNCTCNNCGANTTNCNTTTTNCTTTTCAGANTTAANT^ 

NTTTTCTNNNTTTCNTTTATTNTN^ 

GTTACACNNNNTTTTTNTNGCNTNAANCTACCCCCCC 

NNTTNNGCGNTNTATTCNNTATTTGNATTTO 

TTTTTACCNTANANNGTCCTNTNCNAGCNTCTTTGCCTTANNTTC 
45 ACCNCTAGANTTTTTTNTNTATTCGTNTTGGGGNNTNTCN^ 

NNTATACTNTTATTCTNGTAGTTW^ 

NTANCTANNATGTGTTTTNTNTTNACNTCTNCT 



50 AAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGAGA 
GGCTCCGCCTGTCCCCTAGTCCCACCTCGCAGCGCAGCCGAGGCCGGGCCTCCTCCCACTCGTCCCAG 
ACACAGAGTGGGAGCAGCGTCACCAAAAAGCGCAAGCTGGAGTCCACCGAGAGCCGGAGCAGCTTCT 
CCCAGCATGCTCGCACCAGCGGGCGCGTGGCCGTGGAGGAGGTGGACGAGGAAGGCAAGTTCGTGCG 
CCTGCGCAACAAGTCCAACGAGGACCAGTCCATGGGCAACTGGCAGATCAAGCGCCAGAATGGAGAT 

55 GACCCCCTGCTGACCTACCGCTTCCCACCAAAGTTCACTCTGAAGGCCGGGCAGGTGGTGACGATCTG 
GGCTGCAGGAGCTGGGGCCACCCACAGCCCCCCTACTGACTTGGTGTGGAAGGCTCANAACACCTGGG 
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SB 
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if ' 



GCTGCGGAAACAGCCTGCGTACAGCTCTCATCAACTCCACTGGGGAAGAGGTGGCCATGCGCAAGCTG 
GTGCGCTCAATGATCGTGGTCGAGGACGACAACGATGAGGATGGAGACGATCTGCTCCATCACCACCA 
CGGNTCCCACGCAGGCAGCAGCTTGGGGGACCCCGNCGAGTACAACCTTGCGCTTCGCGCACCGTGCT 
GTGCGGGAATTTGCGGGCAAGCCCGCAAAACAAGGCGTNTGGCCAACTTCGGGANNCCCAGNGGGCG 
GATCCCNTCTCNTTTGGCTTCTTCCGCCTC 

GGGGGCAAANGGGGGGGGGGAAATTTTNGGGGNANAAGCTTGGTAA 

GGNAAATTCCNAAANCCCCNAAACCCAAAAACCCCCCCAANNTNGGGTNGGGGTT^ 

GGNNTNAAAACAAANAAAAN 



TNNNNCAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
GGAATTCGGCACGAGGCCTTGACGGGCCTCACCAGAGGGGCCACCTACAACATCATAGTGGAGGCAG 
TAAAAGACCAGCAGAGGCAGAAGGTTCGCGAGGAGGTGGTTACCGTGGGCAATTCTGTTGACCAGGG 
CCTGAGTCAGCCCACAGATGACTCCTGCTTCGACCCCTACACGGTCTCCCATTATGCCATTGGAGAGG 
15 AGTGGGAGCGATTGTCTGATTCTGGCTTTAAACTCTCGTGCCAGTGCTTAGGCTTTGGCAGTGGTCATT 
TCAGATGCGATTCATCTAAATGGTGCCATGACAATGGAGTGAACTACAAGATTGGAGAGAAGTGGGA 
TCGTCAGGGAGAGAATGGCCAGATGATGAGCTGCACGTGTCTTGGAAATGGAAAANGAGAATTCAAG 
TGTGATCCTCATGANGCCACATGCTATGACGATGGGAAGACTTACCACGTTGGGAAAACAGTGGCAGA 
AGGAATATCTTGGTGCCATTTGCTCCTGCACATGCTTTGGANGCCAGCGGGGCTGGCGCTTGTGACACT 
20 GNCGCAAACCTTGGGGCTGAACCCCGGTACCGAAGGCTTCACTTGNCCACTCNTACAACCAGTNTTTC 
CCAGAGATNCCNTCAGAAAACCAACNCTTATGGTCACTGGCCCAATTGAGNGCTTCATTGCCTTTGG^ 
TGTNCAGGCTGACCNAAAAAAATTTCCCGANAGTATTTTT^ 
NTTTTTTGGCCAAGGGNCCTTTCCAAACTGGGN^ 
TCCNTTTTTTTAAANCCCNTTTGGNTTTGGGAANAN 



NNTATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGNNNNN 
NGCN CTSTNNGGTCCTGGNNNN ATGTG AG AANNNNGNC AANCN^ 
ACNTCNNNACNNNTNAGGNGOWCACACNCTGGCTNGNACNNNCGCANA 
30 GACCNAAATGNNNGNCANGACCCGNNACTNNAACNGNNTACANGNTGNCATC^GGG 
W CCTGNCGGNTTACNNGNTGGCTNNNANNGNTCANGCTTNGCAAGGGNNTO 

s NCNANGNCNAANCNGACCNNGNTNCTGGCCAGGATTNACNAACGCCCTCTGCTACATGGTNAGTGCT 
Q GTGNGAGAGNNCNATGAACTNANNTTTGTATTNNTGGCCCTNN^ 
fjl AGNTNATGATNNGNTATGAGAGCNNNCNNGN^ 

H 35 CNCNCACGNNTACTTNC^TNGNNTGACNTCGNACTACGGGACNCNTGCTTCANN 
fS TTGTTNACTGAATCNACCmGATTC 

GANANCGTNCTTATNACTNGCTGACCT^ 
AAGAATGNTTTGGNTTACNAGNAAAACNNACCTC 
CANATTNGTNTTTGCNCCTGT^^ 
40 NCTTTTNGGCCCTTTTCNTCCNCN^ 

NGCTTGNNTCCCCCCNCCNTGGANTNGGN 

CCCCCCNCTCTCTNTNCCGCTNTNT^ 
45 TTTCNCTNGCCCNGCGGCGCCCTCTNCNTC 

TTNAGCCCTTTCAGTGGAGTCGTATTNQ^AGNGGAGNCCGCTCTAANAACTAGTGGATCCCCNCGGGN 
CNTCNNGTCNTCTNGGNTNNGNTN 

NCCCTNCCTCCTTGNNCTTTCCTCNCGCCCNCCTNTTTCCGNGTTTTC 
GNCCNTACTCCTGGTTTGNCNTTNTTCCCTGTNCNNTCTTCTNCTCTTN 
50 CTACCTCCGCCCNTNNNNCN C^WTTNTTNCNCGNCCCNGTTCCTGNN CCCCCTCN 
TCCTCCNTTNCCCTNGTNCNNACNNCTNCCTNCNNCTTANNCTO 
NNCCTCCTCGNTCCCCNC^CCNCTTTCTCC^ 
CCCTTCCCCNCNTGNCNNCTNNNCNCCCTO^ 
CCCNCCNNTTANNTNTCCCCCTC 
55 NGGCCGCCNCCNGTTNCTNCTCNTCCCNANTTCNTCACTNGCGNTCCCGNNTNCI^ 
NNNTCNCCTCGNGTCCNCCTNNNTNNTNGCNCTTAGTCCCTCTATNT^ 
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CGNNTTCNATNTTNCGTCTO 

TCTNTCNCCGTCGTGGCNCNTGCN>WCNCCCTO 

CNTNNTNTTTCTCCGNNNTTNCCCGTTCNTCCCNCCNNGGTC^ 

CCCNCGGNCCTCNNCGACTNCCTCCTGNCGCCNCTCCTNTGNTGNNNTCCNCTCNTCT 
5 CTISn^CCCNCCTCNNNNTACTTCGTATGGNGCTCNNANCTCTT 

NTCTNNNNGCTNTNTTCCGCCGTNTNTTNCATTGTANGNGGNCTCT 

CTCNNCTCTCTCTCTNCNCNNTTNTNNNNCCTCCCCGCN 

CGTCTGNTCGCCTCGCTNCNTNGNNTO 

NNCTCCCCACNNACCNNTGCNTNCTNCNTNCCCTCCNTNTCCCCCCNG 
10 TNTCNCTCATCTCNNCTTGGGTCTGACGCNTNCGCTAAGGNNNCNCNCCNATNCCNTO 
CNCTCTTCCNTCCTTNCNGTNNCGTANNGCACCNACATNTTNGTGAN 
CNCCGCTTNGTGCTCTACTCGNTCCGCCNCNCTNTNCTCCGTCTCTCCCNCGCGC 



15 GCCCTATAGGGAGNCGNATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
TTCGGTACGAGGATTNTTGTCANCCTGNCGACCNGGANGGGGGGTCNNGGGGANGCAATTTNGCCCA 
TATNNTGATCTACNTCTTACNNCGTTTTTTAAATCCGCATGA 

TNCACAGNGNTCNTNGNNNGCTNCGAATGACCNCTTGNNNGNNATCATGACCAGNCCGANGGNTGA^ 

TNTAGAATTGCCTGTGGGACCAGCTAACNOT^ 
20 GNCCCNAATCTANCTGNNGANGGACTNAACTTTC 

CAGAGANGCNTCTGNGNNTNGAACGACMWCTCTC^ 

CANANCACCTNNNTTGNNTANTT^ 
U NTTNAAGNAACNCNTTGNTNCAGGN^ 
*0 CGNANCNNATNNNCANGNANGANANGN^^ 
CO 25 TGCACTACTTCTTAGCNNAACCTNCTG 

*\f CAGNNAANTTAATCGTCNNNNNGAATNANTTNTCCNNGGGGC 

m NTGNTCCACNTNNAAGGTGCCTGNTCCCCTNGNANCGAAAANGANCTTCNTNCACTTGGGNNNCG 

?V CNNTNAATTNNCAAAATNANNTO 

>. NNTCNTNNNCAGNGGNNAGGATNTCTCCTC 

g y g 30 TTCNTCNAANAGGNCTATTANCNGTCCTNCGOT 

- GTCTGNGNTTNNNNNTATNNNTNGNNNNNCCG 

a 

□ 

CP NCNNNATCTGGAGCTCCANCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGANT 

0 35 TCGGCACGAGGGTCCTACAAGGTGTCTACCTCTGCCCCCAGGTCCTTNANCANCNGTTCCTACACNATT 

01 GGCCCCGGTTCCGNATTAANTTCTTGGNCNTTTNCCNAN^ 

G (^GGC^CCNGNNTNAACNTNGGTNGAANCTNCCGGGGGGNCCCANGNTTGGGGGGCNTTACANCTN 
12 NCACCNNGAACCAAAACCTGNTNANCCCCCTTAAGCTGGANGNGGATNCCAACATTCAAGCCGTCCG 
CACCCAGGAGAAGGAGCCGATCAAGACCCTTAACACACACAATTTGCCTCNTCTTTATGACAAGGTGC 
40 GNCACCTGTGAGCACAAAGAANANGGTNCTTGNAGACACCATNTGAACTCNTGNNCCATACATAAAA 
NNTGTGCGGAGCNANATATACANCATGTNTGTGAGNTATATTNANAACCTCTGTCGGCAGNTGNNAAC 
TCTGNNCCACGAGAAACTNNAGACTGTAAAATGNNGCTTGTCNCATGTAGGGGCTGGTGGGGGACTN 
TTCAACAACGATTGNGGATGATGATAWAANCNCCANAAATCGNGGAATGAATTTTTCTCATCAAANA 
ANGATGTGGATGAAGCTTOTNTGANCAACGTGGAACTGNNGNCCCCCCCTGCNANGGGCTGCTTGATG 
45 GAAAANAACTTTTTCCAGCCGCTGNNTTAAAAAAGAAAATCCT 

TCTrACCCCCNNGGGTCCTTTTTCTTGGAACAAACAACCCCCANCTTGGANCTTGGATNGGG>nTNA^ 

CCOTTGNNGGGNANNGGGCCCCCCTITGAAGGAAAA>n^ 

GNCNTTTTTCN 



NCNNNATCTGGAGCTCCANCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGANT 
TCGGCACGAGGGTCCTACAAGGTGTCTACCTCTGCCCCCAGGTCCTTNANCANCNGTTCCTACACNATT 
GGCCCCGGTTCCGNATTAANTTCTTGGNChTIT^ 

CNNGGCN CCN GhWTNAACNTNGGTNG AANCTNCCGGGGGGNCCCANGNTTGGGGGGCNTTACANCTN 
5 5 NC ACCNNGAACC A AAACCTGNTN ANCCCCCTTAAGCTGGANGNGGATNCC AACATTCAAGCCGTCCG 
CACCCAGGAGAAGGAGCCGATCAAGACCOTAACACACACAATTTGCCTC^TCTTTATGACAAGGTGC 
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GNCACCTGTGAGCACAAAGAANANGGTNCTTGNAGACACCATNTGAACTCNTGNNCCATACATAAAA 
NNTGTGCGGAGCNANATATACANCATGTNTGTGAGNTATATTNANAACCTCTGTCGGCAGNTGNNAAC 
TCTGNNCCACGAGAAACT^AGACTGTAAAATGNNGCnTGTC^ 
TTCAACAACGATTGNGGATGATGATANNAANC^ 
5 ANGATGTGGATGAAGCTTNTNTGANCAACGTGGAACTGNNGNCCCCCCCTGCNANGGGCTGCTTGATG 
GAAAANAACTTTTTCCAGCCGCTGNNTTAAAAAAGAAAATCCTTN^ 
TCTTACCCCCNNGGGTCCTTTTTCTTGGAACAAACAACCCCCANCTTGGANCTT 
CCNTTGNNGGGNANNGGGCCCCCCTTTGAAGGA 
GNCNTTTTTCN 

10 

TNNNNAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
CCTGACCTGGCAGGCCTGGAGGCGCTGCGGCGGCGGGAGCAGCTCCCCAGCCTGGCCCAGCAGGAGG 
ACCCAGAAAAGGTAAAACTTCTGCCTGAAGTTCAACTGTGCCTCGAGACGTGTGCTCCTGAATGCCAG 
15 CAGAGCTATGGGAAGGTGGAAAGTACACAGCTCGACAACGAGTCCCAGTGAGGCCAGCCTCCGGCCT 
GACAGCAGAGGAACCAACCCAACCTAACATGTCACCAGTGTCAAGGATGCTCCAGGTCCTTGCAGGA 
CCCTGGCACTTCCCACCCAGTTAGATTTTGCTCGAC^ 

GGCTTCACATTTCCTCCAGAGGCCTCCCAGGAANAACGCTNGATGGTGTCTCCCTGCTGGCANANAAA 
AGCCCTGGNAGCTGGTGGCCTGCACCAGTGCGTGATGTGGGGTGACNTGNCGGCCGGGGGGACCCCC 
20 GCGGGGGCCTCAAAAAGCTCANAGAAAGGAAGCNCCNTTCACAAAGATACCTTCCCCCCGCCCCAGC 
CTGTTGAGCCGNAAACACCCAGCCATCCTGAAAGCCCACAGNTTTGCCAAGGACTTTCCTTG 
GGGGNCCCCCTTGGGCTTCATTAAAATAAAAAAGTCGTCGNGGCAACCCCCTTNAAAAAA 
Q GGCCNAANTTTNGGGNAAATCCCTTGCC 

%Q CCCGGGCAAGGGGNCCCGGGCCGGGCCCTTCC^GGGCTTTCNTTTGGGGCACCCCTAATTGGNCCTGG 
m 25 GNNNNGGGCCCCCCCCCCCTAAACAAAAAACANGGCCTTTAAANCCNCGGGGGGAC^ 
Sf CCCTTTTGGGGGGGGGGTTNCCCNTTTGGCCNTTTTCNCCCA 

m 

Tit ; 

u 

> TTNAAAAAACTGGACTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGTT 
,!1 30 TGGTGGACTCAGACAGNCCATAGTGGCCTTTTGACCTTGAGCAAGGGGCTCAACCTCTCTGAGCTTCT 
te GTCTCTTCTGCAAAGCGGAGCTCTTAATAGTGGTAACCCACAACGGCGAGGAAGCCAGCCAGTTTO 
L GGTAAAACCCTTGGCGTNCATTAAAGCTGATTTCTCCTCACTC 

0 CTCTACGAGATAGATGGGGAAGCCAAGGCTGANAGAAGGTTTGGGGCTGGGACCCTAAACACCTGAG 

0 1 TGCAANACTGGCCCCCCTCCACCGAGGGAAGTGGGCTGAAGCCTGGCCCAGGCGCACCCCTCCNTGGG 

0 35 GAGAGCCTGGGATGCCCTTCAGCCTTAGTGGCTCCTGACTCATGGAGCCCTCAGCCACCCCAGGGCCC 

01 CAGATGGGGGTCCCCACGGAGGGCAGGGAACGGTCCCCGGAGCCTCCANACTATGAANACNAGTTTC 
Q TCCGNTNTCTGNGGCGTGATTATCTGGTACCCGAAGCAGTACCAAGNGGGTCCTNATCGNANCCTACG 
L TGGNTTGTGTTNTTCGAANCCCTGGGGGGCAAACACACTTGGTGTGCCTGGCCGTGTGGCNCANCCCC 

CNTGANGGACGGNCACCAAATTACTTTATTC 
40 GCCATTTTTGCCTTGCCGGNTAACNTTNTTAATAAAAAAATCAC^ 

CATTGCCCNTTTGGGAANGGGCAATTCCCCNTATTTTACANGGNCCGGTTT^ 

AGGCTTTAANCCCTTAA A 1"! " 1"1 " 1 NTTT^CCTTTGGG ACCCGGTTGGGNTTTGCC ANTTTTGGCCCNCC 
CTTTTGNTTTTTNAAAAAAACCA 

45 

CAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTTTT 
TGCCAGCCTCAGACATACTGGTTACATCTGTATTGAACTTTTGACCCTAGAAACCAATGGAGTTAm 
ACCACAAATAACGAATATGCCTGAGGTGCATGGGAATATAGTTAGCTGTACTCTGAAGATACATTTTT 
TTTTTTTTANCTAGGGCCCNCANCNTNTAACOSfNGTAA 
50 TTNAGTNCNCCAANTGGNAACCNTTTO 

NGGATTNATNTTNATNATAANNGGTNATTAA^ 
TTNNCNAANANNGCCCAAATNGTANGGTO 

NAANCCNTNNCAAATTTNANGCNGGANTNNACAACNTCNTCAATT^ 
ACCCAANGGGATNAATTANGGGTTATTAANAATTC 
55 AGGAGNAAATTGGCCTTTATAANGNAAATNGGGGA 

AATTTTCANNCTTTNAAAAAACAAAAAGGGTTNGGGGAAA 
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GGTNTTTTAAAAAGCNCA 

TNNTTTTAAAATCTANGGGGAAANTTTTCCNCGGAAAAA 

NNTTTTTTNAACATTTGGGGCCCCGGGN^ 

AATTTAANTTAAATTNNT 

5 

TTNANCAANCGCTGGAGCTCCA(^CGCGGTGGCGGCCGCTCTAGAACTAAGTGGATCCCCCGGGCTGC 

AGGAATTCGGCACGAGGGTTTGATATACCTTCTATTTTTATGGAGAACATAAG 

TGTTTCTAAGCAATTGACTAATAAAACACAAAGTTGGTTAGTAATTATTTT 

10 AGTATAACTATTATTTATTACTTC^ 

ATTATATCTATTGCATTACTTTTCTATACTTCTAACTGGTCTCTACTCTGGTTGATA 
CTTTACCTATGAAAACTTTTAAGGGTTTATAAGACTCAACCAGAACTACATATCT 
TAATTAACAGCATAAAATTTATACTATAATGTTTCAGTCANTATAATTCCACT^ 
TTTCATATTATCCTAAGTATTACAGTATC^ 

15 TTGGTCTGGGGGTTATATCATTAACCTTC 
CNGACCCCCTCTAACTTACANAGNNAOT^ 
CCAATTCNCCCTATANGGGGGGNGGGNAAAAANNNNNNNNW 
NGGNCNNNANAANAANNCCCNNNNANNNNNNN 
NNNNNNNCCNNNGGNNCCNNNCN^ 

20 GNNNNNNCNTTNNNTNAA 



U AAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCG 

03 GCACGAGGGGAATATNTTGGTGCCATTTGCTCCTGCACATGCTTTGGAGGCCAGCGGGGCTGGCGCTG 

03 25 TGACAACTGCCGCAGACCTGGGGCTGAACCCGGTAACGAAGGCTCCACTGCCCACTCCTACAACCAGT 

\J ATTCCCAGAGATACCATCAGAGAACAAACACTAATGTCAACTGCCCAATTGAGTGCTTCATGCCTTTG 

m GATGTACAGGCTGACAGAGAANATTCCCGAGAGTAATATTTCCAACCCAGAGAAACAAGCGTGGATC 

IV TCTGCCAAGGTCCATCCAAACTGGAGTGGTGTTCGCAGACCCCATGTTAGTGTGTTCCTTTCTTAAGCC 

r ? * CTTTGCTCTGGAGTAACTTCTCCAGCTTCAGCTCAACTCACAGCTTCTCCAAGCATCACCCTGGGAGTG 

30 TTTTCAGACTTTTCTCATACATGGGAGCA 

^ ATTTTAAATGAAGTGATTCTAACTTC^ 

L AGATACAAAATGTCTTGAAATGATATTACCAAAATTNTAAGTAGGAAAGTTACCTGAACACT^ 

□ TNCACTTAACTGACTGGCCCGCAATATTGTANGAAACAAGCATGGTCCTTTGTACTGTGGNATTCA^ 

CP ACAGCCACAAGTACTCACTTTTTCCAAAAGGAATCTAGTAATTGGCTAAAAAAATC 

O 35 TGATTAATCAAATTTTTCCAGTATTT^ 

pi GTNGATAANAAGGNAACTGGGCCNAATATGGGGGGGGATATTTTTTATACCGGATGGGNCCAAG 

H TNTACTGGGGNAAANAAACTGGTTTAANT 

K 

40 NCCTACNGGAGCTNCACCGCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGTGA 
AAGGGAACTGTTTAGTTTTAACAAGACTAAGTTAATCATGGGAGCCCT 

ACAACAACTCCTCTTTCCCATAGTCAAGGTGGATTTGTCAGGCCCACCTGAAATGTGCCCATAGTCAA 
ATCATTTACTCGCTCCTCCTANATCGCT 
GTTTTTCTCTTAGAATGTCCACCTC 
45 ACAATAATTTGCTTTCCATCCAGTATC 
TGAGTATCCTTTGCTTGTCTTTCT 

GAAGCTTTTCATATTCTTTTATTCTTAAAATCAGTATCTTT^ 
TGTACATTTAAGAATATTTTGATTACATTAAATAAGACTGCTGATTT^ 

CAAGTAAGTAAAAAACATACATTATAGGGTAGAGGGAAATGGACCTTGAATTTCTATCTTCTCTCCCA 
50 CACTAAAGCTGNAAACACTTTGACATATTTTGNNCTGAAACACTT 
GTTTAAAAACCTGGTNCCAATCAAANTNTTTTTTTTTAA 
CCTTTTTGGANGGAAAAAAGGGGGGCCTCCAAAATTTTAGGGAAGGGA 
TGCNNAANNCNNATANTTAAAATTTTCTNAANTTNNCCNCCCNAAA 
NTAAAAAAAAAAAACTGGTTNNNNNGGANC^ 

55 
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GCCCTATNNGGAGNNGNATCNCAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCA 
AAATCAACACCGATGAGATTATGACCTCACTCAAATCAGTCAATGGACAAATAGAAAGCCTCATTAGT 
CCTGATGGNTCCCGNAAAAACCCTGNACGGAACTGNAGGGACCTGAAATTCTGNCNTNCTGAACT 
GANNGGAGAATATTGGGTTGATCCTAACCNAGGGTGCNAATTGGATGCTNTTAAAGNCTACTGGAAC 
5 ATGGAAACTGGGGAAACGTGCNTNAGTGCCNNTCCTITGACTATNCCACANAANAACNGGNGG 
ATTCTGGTGCTGANAANAAACNTGTTTGGTTTGGANAATCCNTGGAGGGTGGNTTTCAN 
GGCAATCCTGAACTTCCCGAAGACNTCCTCGATGTCCANCTGGCATTCCTCCGACTTCTCTCCAGCCGG 
GCCTCTCAGAACATCACATATCACTGCNCAGAATAGCATTGCNTACATGGATCATGCCAGTGGGGAAT 
GTAAAGAAAGCCTTGAAGCTGATGGGGTCANATGAAGGTGAATTCANGGCTGAAGGANATAGCANCA 

10 TTCACATACACAGTTCTGGAGGATGGTGTGCACAAAAACACACTGNGGAATGGNGGCCAAAAACAGT 
CCTTTCAGTATCNAAACACGCANGGCCGGCCAGACTACCCTATTGTAGAATATTTGCACCCTATTGAN 
ATTCGGGGGGGCCNTGATCAAAAAATTTGGGTGGCCGGA 
AAACCCAAACTTCTTTTCCAAAG^CCCACAAA 
GGTTNCTTAAATCCTTGGTNAGNCCNGCTACCAAGTO 

15 CCNAAAATNTCTTTGGNGGAAAAAA 



AAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGCCTGCAGGGAAAA 

AAGAAGGTTCCTGCTGTGCCAGAAACCCTTAAGAAAAANNCGGANAAATTTC^C 
20 NANCCKACNGAAAANAANNTTGNCCCAAANAANNNTNCAAAGGNCAGGGNGNANCNTANTTNTTAA 

AAANCNTANCCTTNCCCCCAGGNATNCCNGCCNAN^ 

NNCCAAAAGCCNGTNACTTNTNTNNNCCCNCNGAACCCNAATTGG 
O NATNAATGGTGTGANCCCCAAGGGTCNAA^ 

CCTTTTGANNCTCACCACGGCGTNAATTNCATGCTCTGAANNOTGGAG 
03 25 CACNNATOTGAAATCTGTGAATGANNTNA 

SI TTNCCTGNCACACAANGCATKNATTGCTCNATCTCTTGGGAAANATGGAATCATC 
m TNATNCATGANGACATATNCNCGGGANACGTTTNAAAAAAGCAAACACTTCCTTO 
U NTCTTCTTCNCNACGGGGGGGTGAAGAAAAAAAACCCCCCCTTTTTTGA^ 
V CCAGNGGAGAACACCTNAACWGGCTTTTTT^ 

30 NNGTCNGGGTGGTTAAACAACCNNACCCAAAAAAAAAAAAAAAAANN 
^ CCCNNNNNNNNNNTTTH 

□ 

CP AAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGCCTGCAGGGAAAA 
□ 35 AAGAAGGTTCCTGCTGTGCCAGAAACCCTTAAGAAAAANNCGGANAAATTTCNCAGAANCTNA 
Ql NANCCNACNGAAAANAANNTTGNCCCAAANAANNNTNCAAAGGNCAGGGNGNANCNTANT^ 
p AAANCNTANCCTTNCCCCCAGGNATNCCNGCCNANNNNCCNAACNNNAAT^ 

NNCCAAAAGCCNGTNACTTNTNTNNN^ 

NATNAATGGTGTGANCCCCAAGGGTCNAAAGGGCTGCAN^ 
40 CCTTTTGANNCTCACCACGGCGTNAATTNCATGCTCTGAANNNTGGAGCCCTA 

CACNNATNTGAAATCTGTGAATGANNTN^ 

TTNCCTGNCACACAANGCATNNATTGCTCNATCTCTTGGGAAANATGGAATCATC^ 
TNATNCATGANGACATATNCNCGGGANACGTTTNAAAAAAGCAAACACTTCCTTNTGG 
NTCTTCTTCNCNACGGGGGGGTGAAGAAAAAAAACCCCCCC14U"rriGAAAGAGGGGGANGCTTGCTG 
45 CCAGNGGAGAACACCTNAACNGGCTTTTTTATAAGGAN^ 

NNGTCNGGGTGGTTAAACAACCNNACCCAAAAAAAAAAAAAAAAA^ 
CCCMWNNNNN^ 



50 TTGAANAACNATCTGGAGCTCCACTCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGC 
AGGANT^GGNNCGAGGCCTTGGTCCAGCGCTCGAGGNTGOT 

TTCTCCTACTNGCTGANCGCCNTCGGGGGCAGCTCCGCANCCCGCGCCANGGTCTTCANNNTNANCCN 
GCANANCTTGNGCNTNGTGGNANACGACGATTGGCTCANNANGGGNTATCGGTGAGCTCATNGGTAA 
GNNCATCTATGACTTCTTTGCTCTGGNT^ 
55 CNCCTCCNATGCCCCATGATTTNGCGACANTCCGCTGCAGGAATCTTGCTCCNTCCTTGGGGNTNCGN 
NAANANCGAGGAGAATAAAGAAGAGTTNGANGANCTCNGANGAATGACCNTGGGCTTTGGNTTGNTT 
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10 



TNACTAGAATCCCCGCTNCCCTGGGAAATAN 

ATTTTTGGGGGGGGGGCCCNNNGCCCCNNNT>WCGSfCCT^ 

CCCNTNNCNTTNCCTCCANCCCGGNANT 

NANNNCCCCCTNTNTANNCCCCTO 

CCNNTNTNTTTNTNTNCTO 

ANN AANTANCTNN CTATT>flWTN AATTTCTTIWGGGTGTGN^ 
GGGNNNNGNTTTTNTTTNAACCCNCNNTTO 

NATTATNGNCCCCCCNANNNCNCCCNCCNTTTTTTTGCANAAACM^ 



TTGANCACAGCTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGN 
NGGAGCANAGGGNCCCACCGNCGACNNNNGAGGGAACTCNNTNACTGGNNCCGTGCTCATCTCAGGA 
NCANANCCATTNCTTAGNGAGATAATATAGTATCAAAGCAACATGCAACCNANACCTTT^ 
AGGGCTAGTTGGTACTTNCCANTANACATGTTTGGTGGCTGGTGTCAAANGTCCGNAAAGNATTAGCT 
15 GCCANGNNAGNGGAATGCTTGCTTTTATTAAAATGACT 
TGGAAACCTCCTTTTACAGTACAGGGNGNTCAGA^ 

TTGCTCCANGGAGTTGATTTTTCTCCAGGTTTAAANAGAATNACAGCTTC^ 
NACAAGACAGAAAGCCCCGNGGANAATTAAAGCCAAANAGGA 
AAAAAANATCCCAAGCNTTGTGGANNTAAGGNGTC^ 
20 AAAAANTCTTTCCTTGGAAGTTTNAAACCTTGAATNGCCCNNA 

CTTAATTTANGGGGGGGGGGGGGGGNGGGTTTGGGGGGGGTTNAAAAAATNAAA 
GGGCCWTATTTNNCCACNNNGAAATTTACCCGNGNGG 

0 NTTGTAAAGGGri"rri"lGCCAAANGGAAAGGGGACCNTCAAAAGGCCGGGAANCNN ITnTlTlTlTl 
C s NTTANGTTAANGGGGAAAANGNGCCCTTTTTGGGGA^^ 

fg 25 GTNTTTTNGGNC^AANATTTNAACCCGGGTTN 

SI 
CP 

TNNANAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
r p AATTCGGCACGAGGCTCACTCCTNTGGTGGANCTCANCACTCGGGAGGCCCTCGTNTNANGGACAGCT 

30 GCTTCTCCCGGGCTGGGCTTTTCTCCCTGAGCTGCTCAGCTGGAACCAGGGACACGGTCTGAGCCCAA 
w CGCCAGTGTCTATTTTCCACAAAAACGGGCAATGCTGNGAGAGCCATCGGAAGACTGTCCTCTATGGC 
s AATGATCTCAGGGCTCAGTGGCAGGAAATCCTCAANAGGGTCACCAACCNGCCCNCTCAATGCATAA 
Q AAAACTAGAATCTGANNATGNCTCCCAAGCTTTCCTGAAGNCTGTCGCTGAGGAGAANCCCCATGTAA 

01 AACCCTACTTTCCCANAACCATTTCGTGACTTAGAAGTNGGGAAGGGAANGGCTGCTAAAANTTGACT 
□ 35 TGAAAAAATGGAAGGATACCCCNGACCCCTGGAAGTCGTTCTGGGTTCAAGGAATGACCCATTCAATT 
rjl CCNGGGAGGGCCCGGCCACTTTCCANAATGGAC 

Q ATCATTAATTGAANGTCTGGCGGNGAATGAATGAATGCCCAAGGACNCCCTGGCAAAGNTTGGAAAA 
l2 CAGGNCTTGGGGNAAACCCCCCTGGCNCAACCNNAACNTTATTCGNGGGAAACCCNTGGGAGGG^ 

GGAAAAAGGAAAAANGGGGGANNAAAAAGGNNGGAAGGAAAAAATTGAAACCAANAGCCCNGGNG 
40 GANAAACCAGTTTTTTAAGGGCGTTNTTACCAAAA 

AAAAAAAAAANAACTCGGGGGGGGGGGGCCCCGGNCCCCAAATTTNCCCTTTT^ 

NNNNNAANANAGCCNNNNAAAN^GNNNN^ 

NNTTTTTTNGNNNNTTTNGGGANN 

45 

TTGGAAACCNCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGN 
TTCCTTATTTNNNAAATNGGNTC^ 

AGAATGTTGTTCATACATATCATGGAAATTGCACAGT^ 

ANTTGCATTAATTCATAGCCATACTTGATGAATTAAGTCACAGTGGCTGACATTGATTCTGAATAAA^ 
50 GACCTAAATAAGTANGTATTAATGTACTCTNATCTAAAACTAATTTAGCATATTT^ 
AGAACAGGAATTGCCCTTTAATACTTGTTTNAAATTTGA 
AAATGGNCACATACATTACTTTTATAAAGNCCGTTATTATTGATTTA 
NATNAAATATTGNTNTATTTGAAA 

GAGGGGAANGANTCAGCNCTANGGTGNTTTNATGGATGTGAGTATTTCTCATTTTTACA 
55 ACAATTTATACTTCTCCAATCTCTTACCGAACTTTACANANTTTAAAAAN^ 
CNANANNAACTNGNTTTTNTTNTNTGNG 
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TTATTTTNGACTTTTANNCCTTTANNTTO 
NTATNTNNTNTTCTCTTTAANNNTTO 
TNCNTNNTANTATNNATTNTN 
TTTNNCTCNTTTCG 

5 

AAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCG 
GCACGAGGATAGACTTAAACGAATACATTAACGGTGCTAAACACAGACATTTTAACCCAAGTCACGAC 
ATTCTTAGCTGTAACTCAGCTCTCACGGCCTCTTGCTCACCCATGAATGGTCCCGTTTTCCTCI^ 
10 GTGCACCTCCACCCATTGTCTTGGTGGCACATGGGTGGAACACTTGATCTGCTCGAGTCTGCCTTCAAC 
ACACATTGCATCTTCAGATTTTCTACTTTTCTGTTCAAAACTAATATTC 

ATTTTATATCAGGGTATTGGCTGCCAGGGGGTCATCCCTAAGTGGCCTGAAGATGGACAAAGGGAAGT 
AACAGGCACGTGATGTTGGCAAGGATGCTTCTAGGGCTAGAGGATCAGTGGTGGGAGAGAGCTGCAG 
AATCCACCAGCCAGAACTGCAGATAACGAATCTTATGGTCAGGGGCTGTGACTGAGAGAAGGAAACT 
15 GAGGTTGTGTTCTGAAAGTACATAAACTCTCACATATACCCAGTTCTTCACCATCTCCCCTCCTCACm 
GCAGTGCCATTTCTTTTTGCATTANGCAATTTGCTCAGACTTTCC 

GAATCCCCCACACCTTCTGAGANGTGGATCACCACGTCCTGCANGGCTGCTCCCTTCCAAACTACCTTT 
AAGAAGATGCAGGACAGGGGAGCTGTTTCAACCAGAAAGACCAAAATCAANNCCGAGGAGCCAAAC 
GTGGTAAAACAGAAAAANGGCAGGGGGCNAAATGGTTTNCTTTTGGGNTTC^ 
20 TCTGGGATGGGTGGCCCCANANANTNTTTANTC 
TTTTTTTTTTTTTAATNAAAAA 



j*J NCNNNATCTGGAGCTCCANCNCNGTGGCGGCCCGCTCTAGAACTAGTGGATCGCCCGGGCTTGCAGGA 
05 25 AATTCGGGCNACGAGGGTCATGCAGGCCCTGCTGGGCCCGCAGTCCCTGCCTCGGACCAAGGAGGAG 
H AAGCACAANCCAGCCCCCCAGGAGGACTCGGTANCTGCCAGCAAGCAAGCTTCCCCAGCCCCCAACA 
fjl TCAGCAGCGGCTCCCAGACCCCCCGGCGGAAAAAGNCGCCGTGATCTGTCAGCCACATGTCCTTAGAG 
U GGTCAGGGTCGCGCTTGCCTCTGGCTCTCTGCCACAGGAGGGCCCAGCCGCCGTGCCTTAGCCAGCTG 
£ CCATGCATACGCANGTCAGGGNGCTGGCCTGTGGGGGGCGCCAGCCCTTCTGCTTCAAGGGCATCCCC 
h I 30 CCACCCCCACCACGTCCGGTCCCAGGACACCCTCTGACCTGCTCGACGGCCCAGGAGGCCCATGTGTG 
J" ACCTGGCAATCGGGGACCCTTGCTCTNTGCCCCCACGGCAGGGGTCCGAGTCTGAGCCCCAACCCCGG 
L CTCCTGCACACGGGGTGGAGGTAGGGTGGNATGAAGCTGACCTTGCTTGGGGAGAGGAGGGAANACC 
y CCCANGGTCTNCTCTACAGCANCCTGTCTGNGGTCCGNATCCGTGAACCAATAAAGGCAATTGTGNCT 

TGACCCNNNNTGNNTNNANANNAANNAATTTGGGGGGGGG^ 
Q 35 GGNNNNNNNNNTNACNNNNNNNNG 
01 NNNNNNNNNNNNNNN 
Q NNNNNNNNNNNNNNNNNN^ 
U NNNNNNNNNNNNNNNNNNT^^ 

NNNNNCCN 

40 

GNCCTATAGNGGANGNCGNATTNCAAGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
ANNNCGCCATNATGNANTTTTGNTGCCC 

NTGTNTANNAAATTTCAANANNANCNGATCNTGGATGAANGANATTANCGCAGGANCNTCCANTGGT 
45 NNNCTAANTGGANNCNCAAACTGGTNCNAA 

TTNTTNNTACTTCTGNNN^ 

GACTCTTNNNNANAANANNGANN^ 

NATCANNTTNAGNGNACNNCCNCNTTTN^ 

ANTCNANNNNACNAAGGNAGAAAAGTNCTNTTN^ 
50 ATCATTCGNGCTGCNCNNNANNNNNAN^ 

NTANANTNNACTCACNGTAAAGNANNCNNNTCNNTCTCCTAGCANCNTT^ 

NCAAAAGNAGNATNTAANGANATGATGCNAANGCTCNCCAAACNNNATAACATNNTAANCNN 

NANTTNATCANTANNCATNT>WANGTNNGNNNNCCACATTCCC 

CCTGNCCACGANGTTTNTNATANCAATNTNGNNNN 
55 NAAAGCCNNTTCGGNTCACNANNTNTT^ 

TNNAGTNNNTNNTCNNATNNTC 
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GNNTCATANCCATCANGAANCNACGT 

CAGNTGNCTCGNTNCNCNNATGCGNGNTACTANAGANTTNNNNTGNCGNTNGNCG 



5 TTNAGNNTATCTGGAGCTNCACCNCNGTGGCGGCCCGCTCTAGAACTAAGTGGGATCCCCCGGCCTGN 
AGGTCNAGTTNTTTTTTTTITTT^^ 
NCNNNNCCNTTTTTTTNNN>^ 

NNNCCNAAAAAANNNNNNNGGCNNTTAAAAANCC 

TTTNNGGGGGGNNNAAAAATTTTTTT^ 
1 0 TTTTNNGGNGNCCCCCGGGGGNAA AAAAAANNCN^ 

NNTNCCCCCCCCCNTTTNNGGGGN^ 

TTTTTTNCNNAAAAANCAANNGGGNTTNTT^ 

CCANAAAANGGGGTTTNNNNNAAANATTO 

AAAAAAAAAAAANGGGGGGNNTTTTTTTTO 
1 5 GGNGGGGGTTTTTTCNCTGGGGGANATTTTTTTTO 

GGGTTNTTNNNNGGNGAANNAAAAAAAAAN'm^ 

CCCCCNNTTTTTTNGGGGGNCCCNAAAAACNAAAGGGGGGGGGGGC 

GGGGGGGGGGTTTTTTTCNCCANGNGGGGGGGGGG 

GGGTNTNTAANAAAANNNNNCCN 

20 

TTNAGNNTATCTGGAGCTNCACCNCNGTGGCGGCCCGCTCTAGAACTAAGTGGGATCCCCCGGCCTGN 
O AGGTCNAGTTNTTTTTTTTTTTT^ 
*0 NCNNNNCCNTTTTTTTN^ 
03 25 NNNCCNAAAAAANNNNNNNGGCNNTTA^ 
Cl TTTNNGGGGGGNNNAAAAATTTTTTT^ 
rp TTTTNNGGNGNCCCCCGGGGGNAAAAAAAANNCNNTN^ 

NNTNCCCCCCCCCNTTTNNGGGGNNGGGGGNNTN^ 
> TTTTTTNCNNAAAAANCAANNGGGNTTNTTTTO 

30 CCANAAAANGGGGTTTNNNNNAAANATTNGG 
^ J AAAAAAAAAAAANGGGGGGNNTTTTTTTTTO 
1_ GGNGGGGGTTTTTTCNCTGGGGGANATTTTTTTTN 
U GGGTTNTTNNNNGGNGAANNAAAAAAAAANTTTT^ 
EP CCCCCM^TTTTTTNGGGGGNCCCNAAAA^ 
C3 35 GGGGGGGGGGTTTTTTTCNCCANGNGGGGGGGGGGGNNCG^ 
£|1 GGGTNTNTAANAAAANNNNNCCN 

b 

TTNNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
40 GCAGGATCAAGCGATTCCTGGCCAAGAAACAAAAGCAGAATCGTCCCATTCCTCAATGGATTCGAATG 
AAAACTGGCAATAAAATCAGGTACAACTCCAAGAGAAGACATTGGAGAAGAACCAAGCTGGGTCTAT 
AAGAAGCAAGCTGGGTCTATGAGAAGTGGTCTTAACATGTAGACCA 

AATGAAAACATCACTACTGTAATGCTTGGCCCATGATGTTATTTCCTCACTATCAGTCTGAGACCCAGC 
AATAAATATAAAACGTTGCAAAAAAAAAAAAAAAA^ 
45 NTNNNGGGNNCCNNNTANAANNNGANNNT^ 
CAAACOTGCCCTTANNGGGACNTTGNT^ 

CAACCANCANNTNATNCATTACCTNCCANNCCCANTTTNCTTIT^ 
NNTGGGANCCCNNCCCTGGGCTNAAGNGNNAhnSfNNTGNTNTTGN^ 
AAANTACCTNTNCNNNCTTNNNNNTGNNNCNT^ 
50 NNNTTNGGNGGGNTNNNNNNNNNNTTCNNGNGNANGGGC 
NNNCCTTNGNNNANNGGNAANGNNNTTTN^ 
NGGGGGNNNNNNNNNAANNNNCCNNNN^ 



55 TTGAAAAANCTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCGGGCTGCAGGNA 
NNTGCTGNNACGCTCNGNCCNCTNGGNTATGTTNGCTCT(^ 
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NTGNCCCNTCNTGCCCTTTGGTCCTTGAGGTGNTACTGTGGANNCTGGNCCTGNTGNTNCTCCCNGCCC 
TACTGNANNNNTTGGACANCNAGGTC 

NATCNAAAGAANGATCACGATGGAGGCCNCNACNANNGNACTNANGATGCGNCTGAGNGCCGAGAC 
CGTNANCTCNNGGTGGCNCCCCNCTCNTAACCG 
5 ANGGNNTTTTCNAANAACNCTGCCGATNATGACGTGACGNAAGNATGTGCCCTTTGATTGGCNTGAA^ 
CGNTNATGTTGCTGGACCCTAANAANGGTTGGATCAN 
CGAGANAACTTTGGATTACNCANNGAANCCATTTTTGACCAATA^ 
ACNCCAAGGAAAAAAAGGCAGGGNTGGTANCCNGhnW^ 
GTTTNTTGGGGGGANACGGTTTCCGAAACTTGGC 
1 0 ACACTNGAANTCCAACCCCNGGGCTTTANAAAAANTTTTTACTT^ 
TTTTTAAATTGGGCNNAAAAAAAAATO 
CCCATThnNfAAATGGGGGNTTTCGGCCCNGGGG 
TTNAAAANGGGTNGCCNAAATCCCCCCGGGGACCT 

15 

TNNNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
GGAATTCGGCACGAGGCTTCGCTGGGGTCTGAGCCGAGCCGAGGCCTGGCTGCTCCCGCCGCCCACAA 
GCTGCTGTCACCGGGCTCTGCACAGACAGGTAGAGGGCACCGAATTCCGGAGCGCCTACAGCCTGGAC 
AAGCTGTACCCGGAATCGCGGGGCGCGGACACCGCCTGGAGGGTCCCGGGCGACGCAAAGCAAGGCA 
20 ACGATGACATTCCTGTAGATCGCTTGACGATATCTTACTGTCGGAGCAGTGGTCCTGGGGGCCAGAAC 
GTTAACAAAGTGAACTCCAAGGCTGAAGTCAGGTTCCACCTGGCAAGCGCCGACTGGATCGCAGAGC 
CCGTGCGGCANAAGATGGCTCTCACGCACAAAAATAAGATCAACAGGGCGGGAGAGCTGATCCTCAC 

0 GTCTGAATACAGCCGCTATCAGTTCCGAAACCTGGCAGATTGCCTCCAGAAAATTCGAGACATGATTG 
SD CCGAGGCCAGCCAGCCAGCCACAGAGCCATCCAAAGAAGATGCTGCACTTTAAAAACTCAGGATAGA 
ED 25 AAACATGAATCGCGAAAGGCTCCGAAAAAAAANAATAAACTTTTGCCATCAAAAA^ 

\f GTCGGTACCGGACTTGAAAGCACCCCCTTNGAGCCAGCANAANCCCCTTCANGGGCANCCCANGTNG 
GCTCGGGACACCCAGGAAAAACGGGNGTCTGTTCGGGNCANCTGGTTCGGNNTTTTACGTO 
CCGTNNNAAANNAAGGNNCCN^ 
NNTTTTTAAAGGGGGNAATNNCCGGG11UU1NN 
30 AANNGGCCATTAAAAATTNTTTAAACC^ 

3 

P TTGANCAACAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 

0 1 GCTTGATTTTTAGAAGAAAACAGCCAGACTGAATACCACCCAGTGACACCAGNGCAGGTAATAAGCA 
Q 35 CCACCCATGTTGCACGTCAGGCACACTTAATCCTCTACCCTACCAGGAAGATCGAAGAGTAATTTGTTC 
Ql TGGAAAATAACTATTATCTTGTCTGTTAGTTCATGTATCATAAATCCTATAACTGTATGTGGCTTTGCTG 
Q CTTATTCTTACACTTTCATCAGGTCCCAAAGACATATTTCCTCAGCACTGACAGTGTTACAGGTACAGT 
P GTATTGTACCTGTAACAATCTTCACAGGTTT^ 

GATACAGTCAGATTATTTGATTCTATATACATTTC^ 

40 TTTTTCTCACAATATAGACTTTGCTGGTTTC^ 

GACACATGATAGGGTGTCAGTCAGCTGATCTGTCATTAGCTTGTATATTTCTGCCCGAGACCAGTCCTT 
AGTATTCCAGTACTGATTTCAGGCAGCATGTCTTCTGAATGAATATCCTCAGCAGCCTACTTGNTAGCA 
TGTATTTATTGNCATCTGGTTANAAAACAGTGAGCCCCAAGNGATTACCGGNCCTTGNTTCAGTCCCA 
CTTATTCAGGAAANGGGAATNCCANAATCATGGATC^ 

45 CGACGGGAATGGGAAATGTGCCCTCCANAAANTTTTTGGGGAAAANGGGCTTGGCAATCAAATCAAC 
NTGGNACTGG 



NNCCNTCTANNTCGTAAAAAATNNTTN^ 
50 ACCNACCTCCCCANNGNNNNNNNNTOT^ 

GGGCGNCCGCTCTACAACTAGTGGATCCCNCNNGCTGCNGNTAATTCNGACNCGAGGGNTANACATN 

CTGCCTCCCCCTACTCACNTNNCTNTTO 

TNTNTCNTTNTCACATCGNNNNACNNTNNNATTNTAA 

TCCATCCNCNTTNAATNNTNTN 
55 ATCNNNTTTTACTTNNATTN^^ 

NTTNNTNTTANNTTCNTTATATNNTTTTATNTG 
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NNTANAANTACANAGACANTCNTTCTTATTTACCTACTNTTTTTCT 

ATNTAANNCTACANCNTNCAAATTTTTATCATANNTO 

CCNGCTTACNTANCTCT>WCANTNNTCTTATTNTTTTO 

CTCCCTNT^TNAANGNTTTCAAACWANNTTNATA 
5 NNTCCTATTNTNNTNATO 

TTNANTTCCATNATTTTTTNAAANNAAN^ 

TACGNCTANTTCTTNNTANAOT 

CNNTThWTCTGNTCNATCTNTAANATATCTCN^ 

TANCTCANTTACNTCACTTTCNTCAGNNNTTNCATNTATNGTTCCAA 
10 NTNCACTCACANNTCACNNTCTNTCACANTTCATATTATTACAATATACNNCACN^ 

NCTNNCATNCTTACATTTNTGTTCN^ 

CNNTANTCTCNCNCGACNTANTNTNNTCTTAACTTTATT^ 

NACTANNNCNTNTTTTATATATAANGATACTANTTNGTCCTATNAOT 

NCTNNCNTCATAACNTNNTNNTTCTTNTCTNTTC 
1 5 NNATATCGNCTGACNCTGC ANGTTTACTCTNNATCCTCTACC 



AAANCTGGAGCTCCCCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTTTTTC 
ACTTTGCTGAGGCCAAGTTCACAGCAGGGGACTTCAGCACCACAGTTATCCAAAATGTAAATAAGGCC 
20 CAAGTGAAGATTAGAGCAAAGAAAGATAATGTAGCAGGTGTTACATTGCCAGTATTTGAACATTA 

TGAAGGAACTGACAGTTATGAACTGACTGGTTTAGCCAGAGGTGGGGAACAGTTGGCTAAACTGAAG 
^ AGGAATTATGCCAAAGCAGTGGAACTACTGGTGGAACTGGCTTCACTGCAGACGTCCTTTGTTACTTT 
O GGATGAAGCTATTAAGATAACCAACAGGCGTGTAAACGCTATTGAACATGTCATCATTCCCCGGATTG 
^3 AACGTACCCTTGCTTATATCATCACAGAGCTGGATGAAAGAGAGCGAGAGGAGTTCTACAGATTAAAG 
ffl 25 AAAATACAGGAGAAGAAAAAGATTCTCAAGGAGAAGTCTGATAAGGACTTGGAGCAACGGAGGGCA 
M GCCCGGAGAGGTGATAGAGCCTGCTAATCTCCTGGCTGAAGAGAAGGATGAAGATCTTCTGTTTGAAT 
SI AAGCTTTCCTGCTCTGGTTCTTTCAGAA 
Lh TTGTTGNATGGGTATTTATTTT^ 

1e TTATGGGATCTACGTTTGCANAAATCATAATTAANCAACAATTTATCCCCCAATGAAANTTTGTAG^ 

u\ 30 CCTGTCCCCAAACCTGTAAAATTTTTGCCTGNNNNAAGGGNCNCCC^ 

" ACAAGGGGTTTTGNTTTCCCAAANATAN^ 

' TNNTCCCAAANNCCCTTTGNTNCCNCCGGCCCCCN 



W 35 NCMSINATCTGGAGCTCCACCGCNGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAN 

01 CCCNCCNTTCNNACCGAGGNGCCCCTNNNNNCCNACGNCNNCCGNNANAA^ 

C3 TCNAAACTNTCNNTGNCN^ 

m CNCACAACTGNCNTNGTGCTNNACTNTC 

ACNNCCTGCCCCACCCCATTNTNCGNNTGGACCTGGNTGNNCAAGATATCANCGANTACCTCATNAAG 
40 ANANTGACCGAACAAGGCTNTTACTTQTTGACCNCCGNTGACCCTGACATTGTCCNTATACATCN^G 
NGAAACTGTGCTTCGTAGNCATGTACTCTGANAATGATATGGTNACTGNCGNATCTCTNCTCCTCCCTG 
AAAAAGANCTATGATCTGCCTGATNGGCAAGCGATCACCATCANGAATGANCGTNCNCGCTGCNCTG 
ANACCCTGNTCCAGACCTCNCTCATAGNNATGGNNNTATGNTGNCATACTACGATACCACCCNACAAC 
NTAATTCATGANGTGTGAANATNGGCTATACAAANANGNGACGCTCTTATGCTNAACAATCGTANCTT 
45 CTTNNCNNGGGTACCACCATGGTACCNCATO 

GCCCATGGGNCCCCNCGGNCNATGANGNATCTNGGNATNATNCCCCCCTTCCCGAGCCNCCAAGNTNC 
TTCCTGTC>WGAATTTGNTNGGATTC 

TTGNGGGAACCCCCNAANCAGGAAGTTTCNAACGGAAGNCCCGGNCCCNTTCCTTNTTNCC 
NAATGGGTTTTTTCCCCNCACCCCCCCCTCCCNCC 

50 

GCCTATCTGGAGCTNCACCNCNGGNGGCGGCCCGCTCTAGAACTAGGTGGGATCCCCCGGNCTGCAGN 
ANTTCGGCACGAGGCGACGGCGGCAGCGGGCGNAACGGGACTGGAGGNACCANCGGAANGNAGGNG 
GNTNCTGCAGCCGNCCCNANNGNNANGNCCTCNGAAGGNNCNGNNANGGTTNAANCCNT^ 
55 CCNTNNNNTTTNTAACNNTNTAAANCNNTGGANTNCCNTO 
GNGAATGGGGCNTTNAANNGGAANCCAGAAGGCCCAAA 
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TGTCCCCACCNTGGAAGAANAATTATCATTGACACAGGAAATTATTACACCCCGGAGGAGCNCTNTAN 
ACACGTNTTNACAGGAGCTCTNGNNTCTGNGTTGGNATACNNCANGGGGGCCGCCTGANCCCTCNGA 
CATANACNTGCATATACANGTGTGCGAGATAATTNAGAGCCCTCTGTTTCTTATATTGAACCCT 
ACCCACACANATATTTTGTCAGNGTCNTTGAGACCGCCNTATATATAATCAANGGNGAGCCNCCATGC 
5 TGCTGGCTGATNTGANCTACNCTCTGNNCACCAAAGAAGNGGCACGCCTNTGTTGGTGGACCACNTNG 
TCCCGNATGANAACAACANGCAGGGGGAGAAAAACTACCCTGGTTAAGGNNGGGTTGCATGGNGCTT 
TCCTTCCAAAAAAAAGGGGGGGGGGNNN^^^^NNN^ 
NNNNNNNNNNNNNNN 
NNNNNNNNNNNNNNNNNN^ 
10 NNNNNNNNNNNNNNCT 



GCCTATCTGGAGCTNCACCNCNGGNGGCGGCCCGCTCTAGAACTAGGTGGGATCCCCCGGNCTGCAGN 
ANTTCGGCACGAGGCGACGGCGGCAGCGGGCGNAACGGGACTGGAGGNACCANCGGAANGNAGGNG 
15 GNTNCTGCAGCCGNCCCNANNGNNANGNCCTCNGAAGGN^ 
CCNTNNNNTTTNTAACNNTNTAAANCNNTGGANTNCCN 

GNGAATGGGGCNTTNAANNGGAANCCAGAAGGCCCAAATATTGAAGGGAAGAACNTC 
TGTCCCCACCNTGGAAGAANAATTATCATTGACACAGGAAATTATTACACCCCGGAGGAGCNCTNTAN 
ACACGTNTTNACAGGAGCTCTNGNNTCTGNGTTGGNATACNNCANGGGGGCCGCCTGANCCCTC^GA 
20 CATANACOTGCATATACANGTGTGCGAGATAATTNAGA 

ACCCACACANATATTTTGTCAGNGTCNTTGAGACCGCCNTATATATAATCAANGGNGAGCCNCCATGC 
TGCTGGCTGATNTGANCTACNCTCTGNNCACC 

Q TCCCGNATGANAACAACANGCAGGGGGAGAAAAACTACCCTGGTTAAGGNNGGGTTGCATGGNGCTT 

^0 TCCTTCCAAAAAAAAGGGGGGGGGGNNNNNNNNN^^ 

03 25 NNNNNNNNNNNNNNNNNNW 

M NNNNNNNNNNNNNNNNN^ 

fft NNNNNNNNNNNNNNCT 



T; 3 30 TTNANNACNNTCTGGAGCTCCACCGCGGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
w GGNNTNNATCCNTGCNCATCCNAAAGGATGATGAAGTTCAGGTTGTACGANGGCNCTACAANGGGC 
L GCAAATTGGCAAANTAGTCCAGGTTTACAGGAAGAAAATACGTTNNTCTACATT^ 
y GGGAGAAGGCTAATGGCACAACTGTCCACGTGGGCATTCACCCCAGCAAGGTGGTTATCACCANACTA 
Jjj AAACTGGACAAAGACCGCAAAAAGATCCTCGAACGTAAAGCCAAATCTCGCCAAGTAGGAAAGGAAA 
□ 35 AGGGCANATATAANGAANANACANTTGAGAANATGCATGGAATAAAGTCATCTTGTCTACAGCTTTC 
CP ATTAAAAACTGTTAAAATGAAAAAAAAAAAAAAAA^^ 

C3 TATNGGGNGTGANAAAGNTNNCGATGGTGGCCGNTTCTACCGGGCTGATGATGCCAATGTGGNCCGT 
U GACCGTGACCTTNAGGTGGACACCACCCTTCAAAANCCCTGANCCAGNNGATCGAGAACATCCNGAG 

CCCTTGAAGGCNNNCGNAAGAACCCCGCCCCCNCCTTNCCGTC 
40 TGGAAAAAACGGANAAATACCTGGNATTGACCCCCAACCCANGGNTTGCNANCCTGGATTNCCCATTT 

AAGGNTNTTTTGGNAANNATGGGAAACCCGGGNGAAAACCTTTGTT^ 

NGNGGGCCCAAAAAAAAACNTGGTTTTTTNANCCNNGAAACCCCCWANGGNAAAAAAAGGC 

TGGGNACCGGGNNAGAGNCNTNNACCCGNCGGNATTTNCANTTTNN^^ 

CCCCNANCCTTCCCNTTTTNGNCCNTCCNNNTNNANTTTTCCT^ 

45 

TTNAANAAAACTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCGGGCTGCAGGA 

ATTCGGCACGAGGCAGGCAGTCGTCAGTCAGGTGCTATTGTGTCCTGGGGGTGGGAGGGCCTCCTGAG 

GCTCTGCCTGCCTTCTCTTCAGCCCCACTGAGCGTCAGCCTCGGGGTCTCCTGAGTCAGAACCCTCCCT 

50 GCTGTCTCTGGTGGTCACTCAGGGCTTGCAGGTGACCACAGGCCCTCCCTCGANAGGAGGGGCTGCCG 
ATGGNATCTCCACACATAGGCACTGGCGGTTGTTCCGCTTGTCCACCGACCTTACTCCNTGCCCGTCGT 
CTGTCTCGGCCTGTCTGGGAATCGCCAACAANAGCGGCTTCTCACGGGCCCTTGGTGTGGTGGTGNCC 
GCCTTGGGGTTCNTTTTTTTCAAANTAAGANGCGAACCTGCANNCAGTAACC 
GACAACAAANNGNGAAGTCACTGNGAACAAGCNTTNTTAAAAAAAAATCTGAA^ 

55 GCCAAAATGGTTTAAACGAAAAAAACATTTGAC 

AGGGGGGGGCCATTCCGGATCCANGGGGTCAAAANGGCANTTGGCACAACCGGCCCAATGTGGCCTG 
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GTTAANCCCATGGAATNTGGGGTTGAANCCTAAN^ 
AAANCCTTTTAAAAAAAG 

CCAANTGGAAAGTTTTTTTTNAAAACCNTTTCCTTA^ 
TTTTAAAGGCNGGGNGGGGNCCAAAAAAACCTTTTGGh^ 
5 TTTTAACCTTTGGNAANGGNNNGGGGNGGGNAAAAAAAACCCCNNNTT 



TTNNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAATTCGGCACGAGGCTGCAGGCAGGTTGTTGGGTTTCGAGGCCAACGGGGCCAACGGGTCTAAAGC 

10 AGTTGCAAGAACAGCAAGGAAAAGGAAGCCTTCTCCTGAGCCAGAAGGTGAAGTTGGGCCTCCTAAG 
ATCAATGGAGAGGCCCAGCCGTGGCTGTCTACATCCACAGAAGGGCTCAAGATCCCCATTACTCCTAC 
ATCCTCTTTTGTGTCGCCACCACCACCCACTGCCTCACCTCATTCCAACCGGACCACACCGCCTGAAGC 
GGCCCAGAACGGCCAGTCCCCCATGGCAGCCCTGATTTTAGTAGCAGACAATGCAGGGGGCAGTCATG 
CCTCGAAAGATGCCAACCAGGTGCACTCCACCACCAGACGGAACAGCAGCAGTCCACCCTCTCCGTCC 

15 TCTATGAACCAAAGAAGGCTGGGCCCCCGAGAGGTGGGGGGCCAGGGGGCAGGCAGTGCCGGAGGA 
CTGGAGCCAGTGCACCCCGCCAGCCTCCCGGACTCCTTTNTGGCCGCCAGCGCCCCACTGTGCTTGCAC 
CCTNTGCCATGAACCGGNTGGAGGACACCCACTTTTGTGCAGTGGCCCTTCTGTTCCTTCGCACAAG^ 
NTGCTTTCCCTTGCTCCAAAACAAAGCATTAAAACAGCANGGGAACTAAGTNGGAGAGGTCTAT^ 
CCCAGTGGGGGAAAAAATGCCCTNTTTGNGGGCCTCCAAATGTCCCCCTGGGNCCTTTATTGCAANGG 

20 GGAAAATTGCAANCCTTTCNTTNGNTTC 

GAANTTTTCGGGTTCAAAAAAAANCCCCATGGANTAAATCTTTAACTTA^ 
n TTTTATATTTTCCCCCTTTTTTTT^ 

\Q 

*8 25 TTNNNCAAAACTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 

Nl CGAACAGTCCTCACGCCGATCTCTTTCCTGGTTCCCACCCGCGCCAGGTGACNCGGAGAGCTGACACC 

01 ATGGTTNATNAGGNGCTCTACCGGNCGCTGGTCTCCACCAAGTGGNTGNCGGAGTNCGTCCGGGCTGG 

I- NAAGGTGGGCCCTGGCCTTCGGGTGCTGGATGCGTNCTGGTACTCGCCGGGCACCCGCGAGGCCCGCA 

£ AGGAATACCTGGAGCGCCATGTGCCCGGCGCCTCCTTTTTTGACATANAGGAGTGTCGGGACAAGGCC 

I J 30 TCGCCTTACGAGGTGATGCTGCCCAGCGAGGCGGGCTTCGCCGACTACATGGGCAGCCTGGGCATCAT 

y CAACGACACGCATGTGGTGGTGTACGATGGTGACGACCTGGGCAGCTTCTATGCACCGCGGGTCTGGT 

U GGATGTTCCGTGTGTTTGGCCACCGNACCGNGTCCGTGCTCAATGNTGGCTTTCCGGAACTGGCTGAA 

™ NGAGGGCCACCCCGGTGACATCTGAGCCCTCACGCCCAAAAGCCAGCCATCTTCAAAAGCCACGCTGA 

lL S ACCCGCTCCCTTGCTCAAAGACCTACGAACANGTGCTGGAGAACCTCGAATCAAAGAAGGTTTCAACT 

bi 35 TGGTGGAATTCACGGGCCCANGGGCCGGTACCTTGGCCACACAAGCCCGGAAGCCAAAATGCAATAA 

^ GGAACTTGGACTTCGGGCCACAATNCCAAGGCTTNGGNCNAACAAT^ 

O ACGGGAGGAATGGGCTTTTGNAAAAAAAACCCCAAAAGGAAACTTCCCGNGNCCATTGTTTC 

M- GCCAAAAAAAGGGNGGANCCTTTAANAAAAGNCCCCTTTATTTGGCCACAATTGGCCCGGGAAG 

40 

GGAGCTNCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGGCACG 
AGGGNCCTCANCCTNTTTTCCCGGCGCCCGATGCTCTGTAAGAGCCTGCTCCCCATNGTGGTCNAGCAT 
GTGACGAGCCACNCGCGGNCCCGCCATNAGGTCCAGGCCTGCCTGCTGCTCCAGAAGACCCTGCCCAC 
ACGGGAGCTACGCGTGTGCTTTAAGGACCCAGAGNGGANGCAGCCTGATGGGCCAGACCCTGGGGAA 

45 NGTCACCGATATCCTGCTGACGCTGCCAGAGGCTGAGACCAATGGCAGGGNACCANAAGGATNTGGN 
GTCCTTGGAGCTGCTCANCACTCTGTTCAGGAATTTCCATCATGATAAGNTGACCATGGACCTGACCGC 
CGTGCTGGGCCGTGCTGCANAGCCAGCAGCTAANGCTGCAGNANAGGCNACAGCAGGGGGAGCACTC 
GGGCGGATCCNGCCGNCTTCACGACCTATACTGGCNGGCCATGAAGTTTCTCGGAGTCCAGCGCCCCA 
AGTCAGAGAANGATACCAAGGAGGCCCCNTCAGGCCACACAGNTAGAGCCCCAGTTAGCATGANNCG 

50 GAAGAAAAAGGGCTTCTTGCCAGAGACCANTAANCGCAAGAANCATNAANCCNTGNAGCCACCACTC 
CATNGAGGCGGCGGGCGGCTNAANCCCGAAGCCACCAGTGGGGGACCATCCCCCCNNCGCCGGCCTN 
GAAGAATAANAANTAANNAAGNNNATGAATTAAGAACCATNTTCCCCNCCCNCTTGTNCCCAAA 
ANTGGGGACANCCTGGTTGCCAANNANTCNAACCCATAANGCCTCCTTGCTGGNNAGCCCCCNNNATC 
CCCTANCCANATACCCCNAATNCCCCCAGAAAAAANACCCAAAANTCTGGCCCANNNANAACCNAAG 

55 NCNNTCCCCTTGGCCTNANTAAATNC^ 
CTACCCCNAAC 
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GCNCTACTGGAGCTNCATCNCNGTGGCGGCCGCTCTAGAACTAGTGGATC 

TCCGGCACGAGGCTCGTGTTCCGTGTCCTCCCGCGCTTCTTTGNTCGCTCTTCCGCACCCCGNGGCCCG 
5 TCTCCTCCATCGATCGCCATGGAAGAAGAAATTGCCGCCCTCGTCATCNACAATGGTTCTGGCATGTGC 
AAAGCTGGCTTTGCTGGGGATGACNCCCCCCGGGCCGTGTTCCCGTCCATCGTTGGGCGTCCCCGACA 
CCAGGGCGNNATGGNGGGCATGGGGCANAAGGACAGNTACNTGGGCNACGAGGCCCATAGCAAGCG 
TGGCATTCTGACCCTTAAGTACCCNATCGAGCACGGNATTGTCNCCAACTGGGACGACATGGANAANA 
TCTGGCACCACACCTTTTACAACGAGCTGCGTGTGGCCCCCGAGGAGCACCCCGTGCTGNTGACGGNG 
10 GCCCCTNTGAACCCCAAGGCCCAACCGTGAGAAAGATGACCCANATCATGTTCGAGACGTTCAACACT 
TCTTGCCATTGTATGTGGCCATCCAGGCTTG^ 

TTTCATGNCCTCTGGGGACGGGGTNCNCCCACACGGGGGCCCANTCTTACGNGGGGGNTCGCCCCTCN 
CCCCCACANCCATTNCTTGNGGTTTGNAACCTGNCn^ 
AANATCCTCNCGGGANCGTTNTTTACNGCTTTAACNCCCCAAC 
1 5 NAATNNAAAGANAANTNTTNNGTTCCTNNAGCCTTGGNAATN^ 
TNGKNTTTTTTCTTCTNNCTTTGGAAAA 
NTTGGCNANNGNTNGGGTTTCNGGTGNNCNW 
CNTCCTACCC 

20 

NAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
^ CGGCACGAGGGTGTATTTTAATATTTT^ 
*5 TCTGAACCTACTGGAAAAGACTTTACTTACTTCTTC 

ATTATCTTTTTACTTATCCAAAGTGGAAAGGAATG 
CO 25 GAGGCCTGTGCTCTTAACTGATACATCAGACCACCTGGTTGCATGCTGCTTCTGGGCAAGCGAACTAG 
%J TGCTGGATTGGCTAAATGTTCGTTTTTTGTTGTTCAATATGAA 
Ql ACAGGATAAACAGTATCTAAGGGTTGTTGTTTTATTGTTTTAAAGCATGGATCAA 
U GGTTACACTGGAAATTTCTAGCCAGAAATTTCATGACTAANAAAAAAAAAAAAA 
V CCCNGGGGGGGGGNCCGGGNCCCAANTTCCCCNTNANNGNGGGGGGTTNAANN^ 
J*!] 30 NNNNNNNNNNNNNNNNN 
^ NNNNNNNNNNNNNNNNN^ 
1, NNNNNNNNNNNNNNNNT^^ 

NNNNNNNNNNNNNNNl^^ 
Ui NNNNNNNNNNNNNNNNN 
w 35 
01 

Q GGNGNGGGGGNAGGANTCCACTNTTGNCTTNNNTTNTNTATCANTCCNNNN 
U TCTCTNTTNGACNTGANTNNNCTCTNNCNACTCCACNNANGGTNGNNGG 

ANNTAGAGANNNANCTGGGGNACTCNANCACNGNGGCNGACNCTCTANAAACNNNCTGGAGCCACTC 
40 TTCCCNGCTCTCATNCCNTNNNCAANNAG 

NTGGGGATNNCTATTANAGNGNGTNACTCCNTCATNNTANCNNTCNTANANCTCGGGGN^ 

NTANTTTAGGCNNTNCNGATANTCN>WATNGNNATNCTCCATTNC 

TTATNGANNTNATNNATAAAAGANNNANNTNGCGNTCTTT 

NATAGANNATATNGAANNATNTTGTTNCGNATTTNNNACTTA 
45 ATGTCNCCGANGTNTNNCTNNANNANGCANTGNNAGCNCGNNNGNTO 

NTCACGNGNNNNNTACGTGCTNNTTNT^ 

ATGNGTCTTTTGAGNATATTAGTGNNCATN^ 

GNNTNANNNATGATGNCNNGGTTTNNNTATNNATNANCGATO 

NTNGGGNTATTTGTNTCGTANNTGNCGATNGGNCNAGTTANGGCTTCTATAGTGTCTNGTANTCNATA 
50 TCTTGGNGGNCCCCNCTTTATTANANGNCTNNAANNNGNAGNNNTNANNN 

NNCACCCATNTCCTTNNTATNNTANTANNCATNATCTAGTTN^ 

AGATTGAGATGGTAACNCCTTNNNNNCTCCNCCTTNATCNNCGANGNNA 

ACGCNNTNCCTNCNCATNNANTTATTNNNANTACNTNNCNCCGATNTA^ 

GCNNANCGTAGGTAANAGTCNTANGNAGTAATTTNATN^ 
55 NTNCGTGAAACTATGGANGTTNNTATNANTGATO 

NNGNNGNTTNNTANGNTGCNNGTAACGTNCNATNNCNCAGCGANN^ 
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NTNTATGTATGTACCACGNCCGTAACN 

NGNACGCANGTACNCTAAGAGTCGACNTNNTCATCCTTGCTTACTCTTANNTCTCGNTTC™ 
TNCGTAAATCAATNTNACATAGANGTAANTCNNNCACAGNTAATAGNANCTACGGANATNTCCAC 
TCGTNTCTCNCCATTAAANNGAGTGA 
5 NGNAGNCTNTTCGCATNNTGTNTGGTGTNNNNNACACCNAATGAAATANACAANTCACCCGG 



GGNGNGGGGGNAGGANTCCACTNTTGNCTTNNNTTNTNTATCANTCCNN^ 

TCTCTNTTNGACNTGANTNNNCTCTNNCNACTCCACNNANGGTO 
10 ANNTAGAGANNNANCTGGGGNACTCNANCACNGNGGCNGACNCTCTANAAACNNNCTGGAGCCACTC 

TTCCCNGCTCTCATNCCNTNNNCAANNAGNTANNTTATTT^ 

NTGGGGATNNCTATTANAGNGNGTNACTCCNTCATNNTANCNNTCNTANA 

NTANTTTAGGCNNTNCNGATANTC^ 

TTATNGANNTNATNNATAAAAGANNNANNTNGCG 
1 5 NATAGANNATATNGAANNATNTTGTTNCGNATTTNN^ 

ATGTCNCCGANGTNTNNCTNNANNANGCANTGNNAGCNCGNNNGNTNNAGTCNCNTTO 

NTCACGNGNNNlSnSTTACGTGCTNNTTK^ 

ATGNGTCTTTTGAGNATATTAGTG>WCATNTNNGAGCCGNGNAAGGTCCNTG]^ 

GNNTNANNNATGATGNCNNGGTTTNNNTATNNA 
20 NTNGGGNTATTTGTNTCGTANOT 

TCTTGGNGGNCCCCNCTTTATTANANGNCTNNAANNNGNAGNNNTO 

NNCACCCATNTCCTTNNTATNNTANTANNCATNATCTAGTTNW 
□ AGATTGAGATGGTAACNCCTTNlSnvnsnSfCTCCNCCTTO 
C= ACGGSTNTNCCTNCNCATNNANTTATTNN^ 

m 25 GCNNANCGTAGGTAANAGTCNTANGNAGTAATTTNATNATGACTANNTGNACGGAAAC 
%J NTNCGTGAAACTATGGANGTTNNTATNANTGATNGNATTCGNAGGGGNCCTGTAGCGNTNNN 
m NNGNNGNTTNNTANGNTGC^ 
^ NTNTATGTATGTACCACGNCCGTAACN^^ 
r r NGNACGCANGTACNCTAAGAGTCGACNTNOT 
30 TNCGTAAATCAATNTNACATAGAN^ 

TCGTNTCTCNCCATTAAANNGAGTGAATGANTGAC 

3 NGNAGNCTNTTCGCATNNTGTNTGGTGTNNNNNACACC^AATGAAATA 

O 
m 

0 35 NNAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCGG 
f)l GTTTGCCGCCGGGACACAGGTGTCGTGAAAACCACCGTTAAACCTAAGCCAAAATGGGAAAGGAGAA 
Q GACCCACATCAACATCGTTGTCATTGGGCACGTAGATTCAGGGAAGTCTACCACGACTGGCCATCTGA 
|I TCTATAAATGTGGCGGGATCGACAAGAGAACAATTGAAAAGTTCGAGAAGGAGGCTGCCGAGATGGG 

AAAGGGCTCCTTCAAATATGCCTGGGTCTTGGACAAACTTAAAGCTGAACGTGAGCGTGGTATCACCA 
40 TTGATATNTCCNTGTGGAAATTTGANACCAGCANGTNNTATGTAACCTTNNTNGNTGC^ 

ANANNTTTCNTCAAAAACTNGAT^ 

NTGGGGTGGGNAATTTGAAGCCGGTNTCTCCAANAACGGGCANACCCGTGAGCATGCCCTTTTGGCTT 
ACCCCTTGGGNGNGAAACAACTAATTGTTGGCGTTAACAAAATGGATTCCACTGANCCNCCCTATANC 
CANAANAAATNCAAANAANTTGTTANGGAAGTC 
45 GACACAGTAACANTTTGGGCCAATTTTTGGCTGGAANGGGGAAAACCTTGCTTAAAAC 

ATTTGCCCT^GGTTNAAGGGANTGGAAAAGNCCCCCGTAAGGGCCGGNAATTGCCCCNGGGG^ 

NNCCCTTGTTTGNAAACCTTTGGGAATTGGNNTTTTGGGCCNCCA 

AACCCTTTGGGGTTTGGCCTTTTC^ 

GGCCCCTTTNGGGGGCNGGGG 

50 

TNNNNCAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCGGGCTGCAGG 
GTTCGATCCATGCCCATCCGAAAGGATGATGAAGTTCAGGTTGTACGAGGGCACTACAAAGGGCAGC 
AAATTGGCAAAGTAGTCCAGGTTTACAGGAAGAAATACGTCATCTACATTGAACGAGTGCAGCGGGA 
55 GAAGGCTAATGGCACAACTGTCCACGTGGGCATTCACCCCAGCAAGGTGGTTATCACCAGACTAAAAC 
TGGACAAAGACCGCAAAAAGATCCTCGAACGTAAAGCCAAATCTCGCCAAGTAGGAAAGGAAAAGG 
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GCAAATATAAGGAAGAAACAATT 

AAACTGTTAAAATGAAAAAAAAAAAAAAAANNTGGGGGGGGGNCCNGGNCCCNANT^ 
GGGAGTCGNNTNACAANNNNNNNNNNT^^ 
NNNNNNNNNNNNN^ 
5 NNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNN^^ 
NNNNNNNNNNNNN^ 
WJNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNN^ 
10 NNNNNNNKNNNW 

NNNNNNNNNNNNNNNNNNN^ 



TNNNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGG 
15 GGAATTCGGCACGAGGCGCAGTATTTGTCTTCCTGTGA 
TTGTTGCAAAGAGTAGGATTTCCTTT^ 

ACTCATCTGCTAGTGCACATTTGGGTTGTTTCCATTTCTTGGCTGTGGTGAGTGTGGTGTGGGGAGCCG 
GCGGGAGGCACTCCACCCGTGGCAAAGGTCATGAGGAAGGAGGCTCGACATATGCAAAGGCGGGATC 
GAGCCTCAGGAGTCCCCCTGGAAATTTTCGAG 
20 CTTTGTGCTCTCACCTACACCTCTGACTTTACGGGGGGCTGTCCCCCACCACCTCTTTCAGAGAAGGAG 
TTAACTTAGAGCTCCAGTTAATAATAATTC^ 

TGAAGGTTCTCTAGCCTGCCTGACAGGCTTGTCCGGCCCCATGTGATTGCTCACAGCCTCCCAACCATG 
^ AAANGCACGAGATGCGTTAAACCTTNTAAAAACAGGTTCCNTTAAAAAAGTTAANAAAACCCTT^ 
& ATAAGTATGGGGGGGCTGATTAAAAAATTGGATTGGGGGAA 
ffl 25 TTAACTGGGTAAATTTTCCAAATNCCCTGGCCNTTTCCCCCCTTTTO 
M NGGTTTTTACCCNTTTGATTTNAAAAACCGGTTNAACCCTT^ 
01 TNAAAANCCCWTTTANCCCTTTNCCCCTTTAANGAAAAGGGA 
Li TNAAAA 



TTNANCAANACTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
L GTTTTTTTTTTTTTTTTTNACCN 
^ CCCCNNAGGGGGGCCCC^AAAAANTTIW 
*f CCCCCTAATAANNCTNGGGTTGGNNNACCC^^ 

O 35 NCCCNCCAANCNAAANNGATTCNTNCCNTTNGGGGGNANNAAAANTTm 
CH GCCCWGGNNNGNAANCNCNTTTNGNTTTTNGNNGGAA 
O NNGNNNNTNGNGGGNGNAAAAANCN^ 
jM, GTTTAANAAATNCCANNNGNCNCCT^ 

ANCCNTNTTNGCCAAGGGGNANANCCTCCCCNTTGGNCANCTGGAACTTTTT^ 
40 GNAGGTTCCCGGGCCCTTTTTNTTTT^ 

CCCAAAATTTNCCCNNNGGGGNGGGGGCCANAAAAGGAAAN^ 

TTTGAGGNAANTTTGNNAAGGGCCCGGCCC^ 

GGGCAATTNCCTTTANCCCCCTTTNAAAAAAAAAAAAACATTTGG 

TNAANTNCCANNAAAAAAANACCCCCCTTTTGGGGNGCCCCCAAAACCCTTNTG 
45 CCT 



CANNANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTTTT 

CATGCAGCAGGCCTTTCCTGTTGTCATTGATGTCCTC 
50 CTTTTGAAATGCAGACCTAATGGCATTGClUU"l"rrCTGCCATAGCTTCAGTGGTCCCCGTTATGGAGAG 

TAGAAGTCATAAAACTCAAATCCCTACAGGGACTAGAAAGTTAAGGTAAATGGACAAAGTGAGATGG 

ATGTGAGAGGAATGGGAGGAGAGAGGAAGTGCTGTGGCATATTGTCCCGTCTGAAAGGGGCACCTGC 

CACCTGCTTCCACGTGGGAATGCGGGACCCAATTTGACATATCGTCCAATTTCTTAAAAGAAGC 

AATCCAGAAATTTTTATGAGCGGTTTGCTGATTTTTAAATATTGACT^ 
55 GGTCAGTATTTTGTGAATTGACCTACTTGCAGTTTTTGGAATGTGCCA 

TAAGTGATGCTTCTTCTAAATAACGCTCTTTCCTTCCTCCTGCCTCAAAACCTGGCAAAATTAGGTT 
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TAAGATTCCAGGTTAGCCTTTCCTGACCCCAAGACAGGCAGTTCTCCTCGTGTTCTCCA AGCTC TAGCA 
CTTACTACATTACATTGCAATGCTTTGNGTTTTATTCCCTGGCTTTGAGCAAA 
CTTGCAAAATTATACACTTGGTAAGTTAAATATTTTTTGCCATATAATGGAA 
ATCTAATGGAGTCAAGNATCATAATNGCTCTTCATTGAATTCNCTTTCTCCCACCATATT^ 
5 NAAAAAATATTTTTCCATAANGGAANNCNTANTTTAAAGNAAACCC 
CATTGGCAAGGTTAAAAAANCCC 



AAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCG 
10 GCACGAGGGAGATCTCTGCGAACAGTTCAACTCCATGGAGCCCAACAAACAAAAGAATGTGTCTGAA 
GAACTGGACAGAACCCCACCTGAGGTGTCGAANAAGCTTGAGGACATCCGGACTCGTTATGCCTTCTG 
AGCTCTTTTCCTGTGGGGTTTATCANANACTTTATTTCCCTCACCACGTGACTC 
NAANAAGGGNGGTGATAATTAATACTTTGTAATGTTAAAGCTCTTAGCTCTTCCCATCCACTCT^ 
GGAGTGACAGGTTCCCCCTAAAATTGGCACTGAGATTTGCTGCACTTCTCCGTGCCTGGTACATAATCC 
15 ATTGCCCCCAGGTTNTGGTGTGGAATACAGTGTCCCTTTTCCCAAAGCTTTCTTG 
GGCTATCCNGCCTACTTTNGTACACACCTTTAAT^ 

GATGCTGTCTGTGGGGGNNCTAACNNAGCNGCCGACCAGGTTNNTTATANCACAGNGTCTGGAGNCCT 
GNCTGTATCCAACCNAGCNATGAANACNTNCCTTT^ 
NNNNNTTNNGGGGGGGGGGGGGGGGNCCCCNNNNCCCN1 
20 NNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNN^ 
_ NNNNNNNNNNNNNNNCNN^ 

0 NNNNNCNNNNNNCNNNNNN^ 

03 25 

SS NNNNATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
£11 CGGCACGAGGCTCCCATCTGTCCAGTTAACATTTCCCTCTCTGTTTTCGAGATAGCTCTCCAAGAGGCT 

GGGGTTCCTCAAATCTCATTTAGAACCGTGTGCTGAAAACCTGGATTGGTGACTGCCATCCTANGCCG 

ATGTGCTGGCCCAGGGGAAGGAAACTGAGCGAGTAGAAGTCCCTACCANAAAGGGTTGGGTTTGGAG 
jtj 30 AGGGGCATCCAGGGTACTGAAGTCCTANGTGCCAGGTATCTCCCCGCTCCTCTCANCTTGNGCAGAGG 

TGTTGACAGTATTATCTTCATTTTCAGTCTCCTTCCAAGTTCTGTCCTAAGCTATTA^ 
jL CTGGCCCCCACCCTATCAAGTGGGAATCCCTTCCTCTTCCACTTTATCTCCTTCATAATAACGTTGAA^ 

CCCTCCTTTCTCCTGTTTGAGAAAGGGGGTCAAGAGAAGCAAGAGATAGCCTTGGTCTCTTAAGTCTCC 
CP AGAAAGCCCCTCCCCACCCCATCTTTTCTTATCAAAAAAAAATGATACGTATCAACCCCTTCTGTACTT 
C3 35 ATATGGAAAGGGTATGTGCTGCCACCTAAACGTCATTTCCCCAAAACAGGGGAACAAGAACACCTTTO 

01 TATCTTTTTGGCAAAACAATCTTNATNTCNTCCTGGCTACTGNNT^ 
p CCTATTTCTACACTNTCAAATTTTCTATTC 

|I AAAANAATGACCATTGGCCCCCCANNAGCCCCAAAAATT^ 

AAAAAAANAAAAAANACCTTCNNGGGGGGGGCCCCCGGGTNNC^^ 
40 GNGGNC 



GGGGNNGNGN ACN AAATNTT A ATTNN ATN^ CN CTCNCNN ANTATTNTTTATT 

GTGGAGGNGGGNCNGACCTCTACNNNGGGGGNGNGNTGNTAGTTACCNAACATATTNTATCCATTAG 
45 GAGCTCTATANTNTNTTNTNGNCN 

NNNNCTNTTTTTNACTTATATNTTCCATAANTCNGANTO 

CANAGTGCNCNTCTGNNAGNTCNTTNCNTTAAATC 

CNNNNNCAAANCAGNANGNTGANNTNGGNCGTNATTTTGATN^ 

NGCTGACNTNGAGNANNANNGGNCCANAGNNNATCNCGGCCNANNACACANTTGACAGTANTGNNN 
50 TNNGNGTAAANNAGATGANNNCGCNTGAGNNTTGTNTTCNCNTNC 

C^CGTANTNGAGNTTGACTGNNNGNGAGTANGGANANGNCANNNNNNCGATGA 

NNGCAGGTCCGAANNNCNANAATANNCNNGAGTNNN^ 

NCNNTCCNGTTANNNATNTC 

CGAGANACCGNNAGATATNNATNACCNTNN^ 
55 TCTNTCNTNNNCGNNNGNATCNCGAGGNANNNCCAACTO 

NTGNNCTATGTNCTACACNGNGTCTCCTCNCNTNTGTNNACCNTATAAGNTGTCCTACGNGTAANACT 
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GANNNAACGTCNNACGTCGNWTATAOT 

NGTGACTTCTNANTANCANATCNTGANTWAGGTTANTACNTACNAT>nW 
CGTNNTNNCNNNNGNTGATTTNTAACGCAN 
ANTNCGNNNTANTNTGNANACNNTCTTGTTCGTKNGNNN^ 
5 GANTNGTCCACCTTAGCGANGCNNTTNT 
NTNANNNTNATCGNCGCTCCCGCANNA 

GCACGTAGNANANACNTNNNCANNNTAGNGCGGTAGTNAGNGGTCCGCNCTGTACGTO 
NACNNNATGTCTGTGCGCANCACGGNTTACGNCNACACGNTNGGNNGATGATAATNGATNGATCGCT 
CGACCGNNGGTNATGNNNNNNTGCANNGAANNN 
10 AATAAANAAANACAGGGNATGNNANTATNTATGATATGGGANGNGTKNTTCTGNTTGANATO 
NNACNGNTNTNTAATGGATGGANCACGANGATANGNNNTNNTNTCNTTATGGNTGT^ 
TGTNCGCGNACNCNATGNGTAANGATGCNCANGCAACGAAGTNACNTNNTNAGGNNGACNTGNATGC 
GG 

15 

GGGGNNGNGNACNAAATNTTAATTN^ 

GTGGAGGNGGGNCNGACCTCTACNNNGGGGGNGNGNTGNTAGTTACCNAACATATTNTATCCATTAG 

GAGCTCTATANTNNTTNTNGNCNCATTT^ 

NNNNCTNTTTTTNACTTATATNT^ 
20 CANAGTGCNCNTCTGNNAGNTCNTTNCNTTAAATGANGCCCNGTCANNTNTATTAN^ 

CNNNNNCAAANCAGNANGNTGANNTNGGNCGTNATTTTGATNNA^ 
^ NGCTGACNTNGAGNANNANNGGNCCANAGNNNATC^ 

TNNGNGTAAANNAGATGANNNCGCNTGAGNNTTGTNTTCNCN 
^0 CNCGTANTNGAGNTTGACTGNNNGNGAGTANGGANANGNCANNNNNNCGA 
CO 25 NNGCAGGTCCGAANNNCNANAATANN^ 
SS NCNNTCCNGTTANNNATNTTNNNCNCGNNANGNGNTAN^ 
[11 CGAGANACCGNNAGATAT>WATNACCNT 
L TCTNTCNTNNNCGNNNGNATCNCGAGGNAN^ 

V NTGNNCTATGTNCTACAQ^GNGTCTCCTCNCNTNTGT>WACCNTATAAGNTGTCCTACGNGTAANACT 
uj 30 GANNNAACGTCNNACGTCCNNTATANTCCGGANCANNCNATACGTAANGTNCTAGNAGCGNCA^ 
v " NGTGACTTCTNANTANCANATCNTGANT>W^ 
L CGTNNTNNCNNNNGNTGATTTNTAACGC^ 

y ANTNCGNNNTANTNTGNANACNNTCTTGTTCGTNNGNNNNTCNTCATCANG 

V* GANTNGTCCACCTTAGCGANGCNNTTNT 

O 35 NTNANNNTNATCGNCGCTCCCGCANNACTANCT^ 

III GCACGTAGNANANACNTNNNCANNNTAGNGCGGTAGTNAGNGGTCCGCNCTGTACGTNTATATCNCC 
C3 NACNNNATGTCTGTGCGCANCACGGNTTACGNCNACACGNTNGGNNGATGATAATNGATNGATCGCT 
|^ CGACCGNNGGTNATGNNNNNNTGCANN^ 

AATAAANAAANACAGGGNATGNNANTATNTATGATATGGGANGNGTNNTTCTGNTTGANATNGN 
40 NNACNGNTNTNTAATGGATGGANCACGANGATANGNNNTNNTNTCNTTATGGNTGTA 

TGTNCGCGNACNCNATGNGTAANGATGCNCANGCAACGAAGTNACNTNNTNAGGNNGACNTGNATGC 

GG 



45 TTNANAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
ATTCGGCACGAGGCNANCNNNNAGANNNNANANNTGACCNNGGATCANACCNATNANTTGAA^ 
GNNCTTCCAGCTGNCNTACCGACCGGGGGANGNATNGATCCTGTACAGATANNGTGGNCATGAGATT 
AGGGCCCTGTTCCAANCCTNNCCAAATGTTACGGTNN^ 
ANNNNACGANNAGGTTACTNANCNTTGGGN 

50 GGANCTNGGCCNNTACAATNNNTGNNCCANNCGTCTNAGCGTGTNCNTO 

TNTACTGGGTTGCTTATTGGCCGGGNCCTNGTNCNTTACANTGGGATGCNATCNTGACAGNGGATCAA 
TTANATATTCCCNTAGCCTTGGAATNAGGACCTTAATTGCCTTGNNCAANTNAAA^ 
NTANGGGNGGGNAACCGGCTTATGGATTCCGGCCCCATNAACCGGAGGGNGGCCCTTTCTTNTNGGA 
ATTTTTCCGGGGCTTTNGGCCGTTTTTCNTTT^ 

55 TCCCTTTTTAAANNAGAAAAATNTO 

TGTTTNTTGGGGCGGNCNNAAACANTTTGGGTNNTTTTT^ 
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TCACCTTTTGGCCCGGCNAAAAGGrc 

GGGTTTTTTGGGCCCCCCCCCNTTATGGGTTA^ 

GGCCCTAAANTTTTTTTTTTTTTTTNCCCCC 

5 ■ 

TTGANAAAACTGGACTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCGGGCTGCAGGGATA 

GNNTNATGCCNATNTGANGGNAATATTAAACAANGCACGCCCNAGGGCACTANAAAGGNCATCATAT 

TGTCAANTTAATNCAGGTTTACAGGACCAANTACGNCATCTCATTGAACCGAGTCAGCCT 

TATTGTCACNCCTOTCCNGNCGTACAThWANNCCATNNCNNCG 
10 NTNATANCCGANNTANCATCGTTNGTOT 

NTNAGGAAGACTCACTTGAGAAGATNCNATAATAAAGTTATCTTGTNTNCATNT^ 

NTTANAATGATAANNATTTAANTTC 

TTTAACNCNNNCTACTTCCTTTNTNNTTTTTGTCN 

TNTAACATTTANCCTCTNTAQSfTTTTTGNTTTTO 
1 5 TTNTNNTTTNNNTCNNNTTNTO 

TTTNNTCNCNNNNTN^^ 

TTTCNTTTCTNCTTTTNTAACNTNTAC 

TGTTTTTNTT>TNCTATACACNTNTATATTTTTA 

1" 1 " 1"! ' 1 CNTTN ATCCTTTTC ATN CTTCTTTT AC 
20 NTTAATNTTTTCTTCGNGCNTCCTTATCACNTTNTTCTGTANNTNCANCTTCCTC 



~ NNCAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 

iy ATTCGNTNNNANGCCTACAAACC^TCCAACCANNCGCACTGNTACGGNAAAAGCN^ 

03 25 ACGCCTTTNTTACCAGCATAATGNCCACATTNATATTTATCCACTTCGGGNCANGAACTAATTAN 

S 1 NACTGGNCACTGGACTAAACCATCCCAANTCTTAAATT^ 

01 TTCTTCATNAATATTTAATCCCAGT^ 

H NATATATATACCTCAGANCCCCATATTAANCAATTCTTTCAAATATCTACTTCCTAATCCTTAA^ 

£ GCCTAATCCCTGGAACCCGGAAANCACCCTTTTTCAGGCTTTCATC^ 

I j I 30 CTTATATTTTCTCCTATCGGAAGGAGGATNCGGGNCGAAGNGAAGCCAACCCCAGGCAGCCCTTCCAG 

J* GCAATCTTATATTACCGNATTNGGCGACTTGGGTTTATTTTAAGCAATAAGCANG 

JU CTTCATTACCTGGANACCTTCCACAGGATCTTTATTCTTAAACCCAACGAACTTCAACCTTACCCT^ 

5* ATTGGACTAACANTTAGCTGCCANCCGGAAAATCCCGCCCAATTTGGGCCTCCACCCGNGAACTTTCC 

°%? CTTTTGGCAATAANAAGGGCCCAACTTTCCCGN 

y 35 GGGAGCCAGGGATTNTTTCCCCACCTAAAACCGGGTTNTTTTCCCCCTCACCGG 

0 1 TCCCTTCCCAACCTNTTTACCNTTTTC 

U TTGGNCCCCNCNCCCCCCCAATGGGGCCTTTTAAAAAAAAAA 

M> AAAAA 

40 

TTNANCAANNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 

AATTCGGCACGAGGCACCAGCCCAGGCTTGGACAATGGGNGGGGACATGTTCAACGCCAGGTTCATTC 

GAAACTTGCATGAACGTCGCAGCACCAGGCCTTGGTGACCGCAGCCCCCTCTCACACCTTCAAAATCA 

TTATTATTTCTATCTCACA 
45 TATTCATTCTACAGGCTTTTTTTTTO 

ATAAAGTNTTTTTTACCACGANAAAAAAAAAAAAAAAANNNNGGGGGGG 

CCCTTNNNGGGNG>WGATNAACNNN^ 

AAAANNNNN>n^NNTNNTNN 

TNATTNNNNNNGNNGNNTAT>W 
50 NANNNNNCNGNNCCNNTNNNNNNN^ 

GNNNNCNNNNNNCCNNNTTNNN^ 

NNNNNNNNNTTN>0^ 

NNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNN^ 
55 NNNNN 
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AAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTC 

GATATCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACCCAATTCGCCCTATAGTGAGT 

CGTATTACANNNNNNNNNNNNNN^ 
5 NNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNN^ 

NTNNNNNTNNNNNNN^ 

NNNNNNNNNNNNISTNN^ 

NNNNNTNNNNNNNTNN^ 
10 NNNNNNNNNNTNN 

NNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNTNNN^ 

NNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNN>^ 
15 NNNNNTNNNNN^ 

NNNNNN>MNNNNNCN^ 



GCCTATAGNGAGTNGNATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
20 TCGGTATCG AGGCNCNNCGNTANCN C AGGCCTCTCGGNTTNGCCGGTCCN CCTTNNCCGCCN ATNG AG 
ACCGNAANCANNTCGCCATGGATGATGATATTGCTGCGCTCGTGGTCGACAACGGCTCCGGCATGTGC 
AAGGCCGGCTTCGCGGGCGACGATGCTCCCCGGGCCGTCTTCCCGTCCATCGTGGGGCGCCCCCGGCA 
O CCAGGGCGTAATGGTGGNCATGGGCCANAAGGACTCGNACGTGGGGGATGAGGCTCANAGCAAGAG 
CP AGGCATCCTGACCCTCAAAGTACCCCATTTGAGCACNGGTATCGTCCACCAACTGNGACNACATGGAN 
CO 25 AATATCTGGCACCACACCTTNTACAACGAGCTCCGTGTGGCCCCTGANGAGCACCCCGTGCTGCTGAC 
M CGANGCCCCNCTTGAACCCCCAAAGGCCAACCGTNAGAAAGATGACCCCANATTNTNTTTCTA 
m TTNAAACACCNCCTGNCATGGTACTTC 
il CGCACCAACTCNNCATTTNNGATGNAC^ 
V TNAGGGGGTNCTCNCTTTCCCCNTGCCNTTCCTNGNNTTTN 

30 CTGGANTTACCTTANTGNAANCACTC^ 
^ NGATNNCGGNAAAATNNTTCCNTTNANNTTTAN^ 
L TNANCAANAAAAATGTCNCNNAGTNNGC^ 

y NTNNTNCTTGGNTCNNGAGTNTTANNCTANAGANNTNNAGGCNNTCT 
CH TCN CC AGTTTCCTTTTCTTNTGNAATGTAAT ANNTGANCC 

S3 35 

^1=1 

G NCAANATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCCT 
U GGGCATTCTGCTGTACACCATGCTGGCGGGATACACTCCATTTGCCAATGGACCCAGTGACACACCAG 
AGGAAATCCTGACCCGGATCGGCAGTGGCAAGTTTACTCTCAGTGGGGGAAACTGGAACACAGTTTCA 
40 GACACAGCCAAGGACCTGGTGTCCAAGATGCTGCACGTGGACCCCCACCAGCGCCTNACAGCCAAGC 
AGGTCCTGCAGCACCCGTGGATCACCCANAAAGACAAGCTTCCGCAGAGCCAGCTGTCACATCAGGA 
CCTGCAGCTTGNGAAGGGAGCCATGGCAGCTACCTACTNANCACTNAACANCTNCAAGCCCACCCCTN 
ANCTGAAGCCCATCGAGTCGTCTATNCTGGCCCANCGGCGGGTGAGGAANCTGCCGTCCACCACCCTG 
TGAGGGGCCTGAGCATTCAAGCCGCANGGCGGTGCTAGCTGGATGGAGGCAGCGTGCTTCCCANAAN 
45 AAGCAGGCCTGAATCCCAGGGCCAGAGGGAGCGGAGCCCCGAGGGGCCCAAGAAAGCAGCCCAGCC 
CAAAATCACCCCANGGAGGGNGNTGAGAANTGCCCTTCTCCTTNCCCCAGGAACNGACTGTTCTCGGC 
TCANGCTCTGGGTGGGNTTGAAATCGAATTCACTC 
AAATGGGCNTCTACCCNCCCATGGGATTTTTTT^ 

CAAANTTATCCCCNTNGGAAACCCCCCAAGGAAGGGGGGCTNGAATTCACTTCAAANGGGCGCCTCCT 
50 TGTGGGCTNGAAAACCCCCTTTAAANACAAACTTTNANGAATTTO 
AAATTGGGGTGTTTTTTATNCCCNNCC 



GGNNCGTGNNNNGTNTTTTNTT^ 
55 NTNTTAANGCTNTNNCTNGGNGNANTGANNTGNATTNAAACANTTNAAAC 

TGGCGGCCGCTCTANACTAGTGGATCCCCCGGCCTTGCANGGNAATTCCNGCACGAGGCCCNACTCNG 
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CCCACCGGTGGCCCANAAGAAACT^ 

NGGTATNGGGTACTNNCNAAGAAGCNTTGACCCNGNCTGGANTTTCCANTTTTCNGA 

GGC AN AGNGGNCN CGCNN CCCTGNCCG AATGGGGCCNNTCCN ACCTGNCTTTTTNCTTGNGCCQ^GN A 

AGGNCCAACCNANAGGCNTTNCANAAANCTTTAN^ 
5 TGCNTTGGGCCNTACTNAANNNNGTA^ 

GNACGNTAGANNTNCNTGAATNNCNTGNNCCCCCAGGGGNCANTNNTCCCTC 

GGNNTNCNCCTNTCGAATGNGCTGGTNCNNNANTTATCACCNCGAAACAANCTGCGGCG 

ACAACNNTTGTACCAGTTACATNTAAAATTAACT 

ANTNCNTANNTTTTNGTNCCCCCCNNNGNANANCACTCCNG 
10 NTTTCCNGATTTTNTAACT^ 

NTTNTNNCCCNATNCCCAANTNGGNGTNTNNTCTT^ 

NTTTTTNTTNGNAAAATACACTCANGCNTTANATAACNTCCACCT^ 

NACTTCTNACTCACNCACANGNTNGGTNTNTGA 

GTNNNAGAAANATNAAT>WTCANCGNCNAACTACTTGNNCNNC 
15 CTNNNGGNCNTAGTATTCNNTNNTATGTCGTATNTCCCACCTCNN^ 

ACNCTNTCTCAATNTNGGNANGGNNTNGTTO 

NNGTATTNCOSfNTATCNNNTCTTCTCGNTACNGNNGTTCGGTACG^ 
TGTCGTACGTCTGATGCANNCNNNGC^ 
GATTNTCGTATANGNTCNCCNA 
20 CCNAAGANGTNNGCATGTGTNCG 



GNCNCNTGNCNNGTTNATNNNTTTTTTTTNTO 
03 NTCTTAANGC^TNNCTNGGNGCGNTTGNTATGGATTCAANCTNT^ 

£0 25 TGGCGGCCGCTCTANACTAGTGGATCCCCCGGCCTGCNNGGNAATACCTGNACGAGGCCCNNCTCAGC 
N CCANCGGTGGCCCANAAGAAACTTGGNNTATTCANCNAATAANCCCNTATGGNNNAATTAGNCCC^ 
qi NNTNGGTACTNNCNAAGAANCNTTNACCCNGNNGCNNTTTCCANTO 
.L AGAGGNNNCGCANCNCTTGNCCGAATGGGGCCNNTCCNACTGNCTTTTTO 
V AACNANNGGCTTNCANAACATTNNANNTN^ 
Tf5 30 AACNNGGNAACCNNAANAAANGCTCCTGTNTTC 

"~ NNGNCCCCAGGGGGNCNNTNNTCCCTGTTTCTCCNTAACANNNGNNTAC^ 
L NCCGNANTTATCACCNCGAAACACCTNNNCGNCCCTC 
y ATTNACTAAATANAANACTTCTCCCTCCT^^ 

*L 3 GNANANCACTCTNGNCNCCNTCCCNAGANTNCACNNAANNNTTCTCCNGATTT^ 
O 35 NNNCNATNNCNCAGGTTNTTANCTCTTTNNANA^ 
CP NTNCNTCTTNCCTCCCCCTAATCTAC^ 
Q NCNNANATAACNTCCACCTAANNTACN^ 

y> GTTNT1WGACNTGTATCTTCCCTCTCNCNNAGNACGNNCTTNTCGTN 

CNAACTACTNNGTCNNCGNTCTGTACGTAANCTCNTCCTACGACTNNNGGNCNTAGTAT^ 
40 GTCGTATNTCCCACCTCNTNATTATGCNTNGCNGNTNCANTANCNCTNTCTNANT>^ 
NGTTNCTNTNTCCATTNTNNNTNNGNATN^ 

CTACNGNGGTTCGTNCNNT>WGNTCTNCANTCGNNANNATGTCGTACGTCTNATGCAN^ 

NTANCATCTNCTTATNTANNNTNNCATGATCNATNTTTTN 

NTNTCTCCTATGAATCNCTTTCTC 

45 

TTNANNAAANNCTGGAGCTCCACCG 

GAATTCGGCACGAGGNNAGCGTCAAGATNTGTNACTTCNNCNNGGATCANNCCG 
GGNCTTCCTNCTGNTTNACCGAACGGGGNATGNCATNATCCTGTNCAGNCNGNGTGGGGATGNGANN 
50 NGGNCCCTGGGCCATANTTCCACNANNNCCNNGGTGNTCNAAGTNTTGGGGAACCCNAAAAGTANTG 
AACATTANCNNNAANNGACCTGAATTTTGGCNNTTTCCAACCCNTCTTGT 

GGNACAANGCCNCTNNCANGNCTNTGGGCNATGGCNNCNGGTGNTNNGCNAAGGAAGGAACCGGCC 
TNACNNNGGANNNTAAA^ 

AAAGNTCCCNNGTNGCTTGGGCCTTAAGGCCTTTTANTGNTNGAANAANTANTAA^ 
55 TGGGGCCCNAATNGCNTNANGANTTTTCCAA 
TTNGTTTTNTGCCCCGACNCTTTTNAGNTTTO 
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GGANGAAGNNTTNGCCCNTNNACCNTTCCCCCAAATNAAACTTTNGTO 
AAAAAAAAAAAAAAAAAAAAACCCNG>HTTTGGGGGG 
NCCNAAAAANCCCANAANNNNNNNNN^ 
NGGGGNCnSFCCNTNNNNNTTTTTNTTNGGGG 
5 TTTTNNNGGGGNNCCNNTTTN^ 



NAAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCGGGCTGCAGGGAGAG 
TCTGAGGCCAACGTGAGGGAAATCTTCGACAAGGCACGCCAAGCTGCCCCCTGTGTACTGTTCTTTGA 

10 TGAGCTGGATTCGATTGCCAAGGCCCGTGGTGGCAACATTGGAGATGGTGGTGGGGCTGCCGACCGAG 
TCATCAACCAGATCCTGACAGAAATGGATGGCATGTCCACAAAGAAAAATGTATTTATCATTGGCGCT 
ACTAACCGACCTGACATCATTGATCCTGCCATCCTGCGACCTGGCCGCCTTGATCAGCTCATCTATATC 
CCGCTTCCCGATGAGAAGTCCCGTGTTGCCATTCTGAAGGCCAACCTGCGCAAGTCCCCAGTTGCCAA 
GGATGTGGATTTAGAGTTCCTGGCTAAAATGACTAATGGCTTCTCTGGAGCTGACTTGACCGAGATTTG 

15 CCAACGTGCTTGCAAGTTGGCCATTCGTGAATCGATCGAGAGTGAAATTAGGCGAGAACGGGAGCGG 
CAAACCAACCCGTCAGCAATGGAAAGTAGAAGANGATGATCCAGTGCCTGAGATCCGCCGAGATCAC 
TTTGANGAAGCTATGCCCTTTGCCCCGCCGTTCTGTCAGTGATAATGACATCCGGAAAGTATGAAATG 
GTTTGCTCANACCCTTCAACAAANTCNAN^ 

GGGNGGAGCTGGNCCCCAGTCANGGCAATGGCGGNGGCACCAGGTNGCAATGTGTTCCCCNGAAAAA 
20 TAATGGATGATGANCCTGTNTGGNTTAAANGGGGGGGGGNCNACCAAGCAANGAACCTGGCCTGGGT 
TGGACCNTTTTTCCCTTGNNGGGGGGGGGCCCCCCCCCCAGGAAGGGAACCCGGCCCTNN 



~ AAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTC 

25 GGCACGAGGCTNTGAAGAGGTTGGGAAGTGACCACTTGGATGTCTGGGCCCTGCCAAGGGGACAGGG 

M AGGGTCAGAGGGAGGCCAGCTGCTTCCTGCCCCCACCCTTTCCCCAGGCCCACTGTGCTGCTTTTGTGC 

CD CAAGATTAAGGTTAGCCAGTCCCTTCCCGTCTTGTTCTGTGTGCTTCCGCCTACCCCTCATCACCGCCAT 

U GCCCCTGCCCCACACCTCCCCAAAGAATTGAAATGTCAGCTCAGGATATGGGGCCAATTTATGTGAAT 

£ CCAGCATGTCCCTGTGTCGCCCTAGTGTCCCTTCAACCCGGGCCAGCCAGAGCCCCCCTTGTCGCAAGG 

I U 30 CCTCGTCCTGTCGCCAACTTCTCGAGCACAATCGGGCTTCTCCCATCTCCAGGTGTTCTGCCGCTCTCA 

J* ACCAGAGGTGCCTCTTCCAACTGGGGCGGGAGTCAAAACCTGCCCCCTCTGTGGGAGGGACGTGGAGC 

^ CCCCTCAGCCCTTCACTGAGTTCTTTGGAATTTC 

TTGGTGTATGGNGGAAGGTCCCTTGCCTTAAAACCTTCTTCCCCGGCTTTGTNCTTCCCCAAGNGCC^ 

!*? TCCNTTGGCCTTGCTGGAAACTTGGGGGTTT^ 

O 35 AAAATTTTTTTATTTTNNTGNCCA^ 

CTNGGGCCCTTGTTCCTTTNNTN^ 

Q AAAAAAGGGCCGGNNAAAACTTTTTNCCCAAACCCTTN 

H« CCCCNCAANANNTTTTNAAAAAAAAAANCCCCNT^ 

40 

TTTGGAANACNCATCTGGAGCTCCNCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTG 
CAGGTGCAAGTCTTTTAATAGATGTCATANCAGTGTTTNNAGAACTCACTGATNNGG 
ANAAGGTNNTCCCCNNNNNATTNCATAAANTATTCTTTO 
TNCAGNATANACTTTTTTCTGTNTATCTACACNCNNNGTNCTTATC 
45 TTATNNNNACCCCNTTCNGTGACCTO^ 

ACCATNTTANTCCATTCTTTNTGCNTGNCATTATNCCNCNNANCCTCTNTG 

NNTNTTCNTNNNCNTTCNTNCNATC 

NNTTCCTTTTATTTTACGTAATNNNNTTO 

TCANNTNCNTNTNTTAACNGCNTNCTNNCTGNNNCCTCANCTN^ 
50 TANANTNNNATATCCCTAATTCNA 

TC>WANTTTNCNCNCCAANNNTNANCTO 

TTACACCANTTAGANNACTCTNTTTNCATNCACAATTANNACNTTCTA 
CTTTTNNCCTCTANATTCCGTGAANCCNCAANANTATTTATNANGAGA 
ACNNTCTTTATAATCTTANTCNACCTTNTTCNTNNNTATCNTA 
55 NTCCNTAGNTTATTTTCTCTCTTCTTNNTCAANATCNGNACNGNNTNCATTAATATTC 
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ATCCTACTTGTNCCNCNTAGTNTTO^ 
ATCACTCTTTAACTNTAGCCCG 



5 NAAACTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGATTTGA 
ACCACTAGCCTTTGAAATAAAAGTCAGCCCCGTTATTAACAGTGCAGATACTGAGTCCACTTGGATTTC 
TTGCAGCTTTCTTTGCACTGCTTTAGGC^ 

GCTGCAGTGACAGAACTTAATGCCTAATCTGTAGAGTTCATATATATATATATAAAATATATATACCCA 
CACAAACACATATATATATGAAGTTTAATGAACTGTCCAAGTGAAACATCCTAACTGTCCTTGTGATTA 

10 AGGAGCCAGTTTTGCAGGCAGCCAGCGCGGTGTTTTTCTGTTGGTCTCCCAGCACATG 

GCCCGCCCATTCCTGCTACACTCGATGGCAGCTGGTGACACCACTGTGAAGGTTTCTGCGGTCCTGTCT 
TGAGTGTGGCAGGCTGGAGGTGTACTGCCAGAGGTGAGCTGGGGCGTGTTCTGTTCCCCACACATTTC 
TAAACTGCTACAGGCAGTGTACTGGCTACCACCTCAAGTCCAGACACAAGTCTAAAGCTGAATTTTGT 
GTCAGTAACCTTAACCCACCGAAACAAATCTTGAGTAGCTCGTATCCTGCTCTTANGAATTCTGNTGTC 

1 5 ATTTAAAAGTAATGTTCAACTTTCT 

TAAAGCCTGAAAATTTTGTCTGGNGCTGNGGNGTATGNANCATTGGCCAATTTT^ 
NNCAAAAAAGAAACCTTAAAGANTTTNTGAAAAAATGAAGGAAGCCNTGGGCTTTGGCTCCCT 
CTGGGNGGGGTGCCTTGGNGGGAAAAAAGGGAAATTGGGGGTCTCTTTNAAAAAGG^ 
GGGGGNGGGGCACCCCAGGCTTTNNCCTGGGGNNNCCTGNTNGGG 

20 

GCCTATNNGGAGCNGNATNACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
O TCGGCACGAGGCCGCGTTCGGACCTCGCTGCTTCAGCCTCCGGGTCCCTTTCCATCTTTCCACCCTGCG 
%S ACTAGCAGCANANAAAAACTAATTCCATAATATTTTTTTGCCCCGTAT^ 

CO 25 AGATTANAATAAATTTTAACAATGAGGGAAATCGNGCACATCCAGGCCGGNCAGGGNGGCAATCAAA 
%j TCGGTGCCAAGTTCTGGGAGGAGATCANGAGATGAACATGGTATNNACCCCNCCGGCNCCTATNNTG 
m GGGACAGCGACCTACAANNGGACCGNATCTCCGTGTACTACAATGAACCCACNGGNGGCAAATATGN 
tji CCCTCGTGCTATGNTGGGGGATCTAGAACCCNGAACCNTGGACTCTGTTCGNTCAGGTTNTTNTGGNN 
AGATCTNCACANCANACNTCTTTNTTTTTGGTCAGGGNGGGGCANGCAAC^ 
30 ATTTATAANGAAGNAGCCCCTGGTTGANTGACGTCNCTNGATGGNTGTNGNANGGANGGNGNCANGA 
m TAGNNTTTGNCTGCCTGGCTTTNCTTTCAACCCACCNNCTTNG 
^ GAACCTTNCTCTTTCTNATNAAACCCGANAAANNGATTCTNNTCCCGGAANTC 

0 NGGNGGNGNCCCCCCCNAA AANATTKN ANN ACTNNGN^ CCN CCCTTT 

01 TTTNTTTATTATTGGNNGGGGGNANANNNTTN^ 
O 35 TTNAAAAATNNATTTTTTTNACCNT^ 

31 TNTTNNCCCC^CATGGNNNGGNGNNCC 
n CCCCC 



40 GCCCTATANGGAGNTGNATNACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAN 
TNGGNCTCGAAGATNTNAAGCCATGCCTTNTC 

CTCCNGNTTNANNNAGAGNANAAAGATGNAAAGGATGGCNNGGNGCNNTGNCNGGNGNCNNN 
NAATNTNAACTTAAACCNAATNAATTATGGGGGNGGTAAATACAGACATTTTAAC 
NNTNNTANNNGGNACNCAGCTTTTACGGNCNCNTGCTCNCCCANNAATO 
45 GNN>WCNCCTCCANCCATTGNCTTGGCNNTNCAT^ 
ATNNNNNCCNNTTGGNTGGCTNGGANTTTCTACTGTTN 

TCTGCGGGTAATTCTATNTNAGGGGNNNTGGCTCGNCNCANAGGCACACCTCCTAANNTGGNGCNGN 
GCAAAACCCCACGGGGGNAANNTTTCACTGNNCATCNNNTGGNTNNTGTAATGNNT^ 
GGNGTTTATTGAGCACNCCNNGGNGANNANNNTTNCNGATATTCTCCCCCCCNGGTO 
50 CGAACCCNNAAATNTTTTNCCTANAANGCCNNTNNTTCGATACTA^ 
TTTNATATATGCCNNTTNACCCCTCNCATATNNNNNCCCCN^ 
TTTAGNNGAGGCGGCTTNNTTTTTC 
NCCCANTNTGTTTTTTTGAAAACCCCC^ 

NAGNCTTGNTTCGCCCCCCAAANATTTCTTTTANGGAATATTN^ 

55 
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GCCTATAGNGAGTCGTATTACAGTGGNGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCNCG 

AGGCCTGGGACAGGCCAGTCCCGTTCCTTCCGCATNCTCGCCCACCTNACAGGCACCGAGTTCATGCA 

AGAACCCGGATGAGGAGCACNTGAANAATTNAANCCAGGTGCCNAGGACGGAANCCCNACCCCAAG 

CNTAANNTAAACCCAAGNACCCNTGNCNNGGCCTNACAACCCCAA^ 
5 GNGGGGGNNCCTTNNNTTNN^^ 

NACAAATCANGCACACACCAAGCGTATGCAAAANACCGACCTTNATTTCGCAAGCCGCNCTTTANAG 

GGGNGCCTNTGGGGGGGNGGGGGGCACACAAAACGAAAAAAACTCCNTGTGCCACCCNAGGCCAAA 

GGGNTNNCNNGGTGNCTTATNTNTTGNGGCTTNTGCCNNTG 

NCTCCCCACAAGTTGGGAAAAANNTTTNGAANAAAAANGGGNCGTTTT^ 
1 0 NCTTTTTTTNTCCNCCACNTNNTNANAATGATGNGNN^ 

AAAAAAAANTACNTGGTTGGAGGGNATTNACTCCCCCNTCOT 

TTGTTNTTTTNNTNCTGCNNCANTGCANAAGNGTNCCCN^ 

GGGAGGNGGNGGCCCTOWTTTNNNNGCCAGATTO 

ANNGTGNTGTNTTTTTNTAAATANANNTTTTGGNG 
15 TTTTGTTNTAGAATNATNANTTTTGTTTTNCGCGNC^ 

NAAAATTNTTNN 



GCCTATAGNGAGTCGTATTACAGTGGNGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCNCG 
20 AGGCCTGGGACAGGCCAGTCCCGTTCCTTCCGCATNCTCGCCCACCTNACAGGCACCGAGTTCATGCA 
AGAACCCGGATGAGGAGCACNTGAANAATTNAANCCAGGTGCCNAGGACGGAANCCCNACCCCAAG 
CNTAANNTAAACCCAAGNACCCNTGNCNNGGCCTNACAACCCCAANNCCAANAACCNGCCN^ 
O GNGGGGGNNCCTTNNNTTNNNNN^ 

MS NACAAATCANGCACACACCAAGCGTATGCAAAANACCGACCTTNATTTCGCAAGCCGOSrCTTTANAG 
03 25 GGGNGCCTNTGGGGGGGNGGGGGGCACACAAAACGAAAAAAACTCCNTGTGCCACCCNAGGCCAAA 
Si GGGNTNNCNNGGTGNCTTATNTNTTGNGGCTTNTGCCNNTGCATTATO 
m NCTCCCCACAAGTTGGGAAAAANNTTTNGAA 
L" NCTTTTTTTNTCCNCCACNTNNTNANAATGATGN 

*Z AAAAAAAANTACNTGGTTGGAGGGNATTNACTCCCCCNTCNTNAAANAAA1W 

fz 30 TTGTTNTTTTNNTNCTGCNNCAOT 

LJJ GGGAGGNGGNGGCCCTTNWTTTNN^ 

3 „ ANNGTGNTGTNTTTTTNTAAATANANNTTTTGGNGNA 

Q TTTTGTTNTAGAATNATNANTTTTGTTT^ 

CH NAAAATTNTTNN 



TTNANCAAANTCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAATTCGGCACGAGGGATGGTACAATCAAGGAAGTCGTTCTGGATCCAGACACCACCTCTTACAGCCT 
GACGGATCTGAGCCCATCCACCTACTACACAGCCAGGATTCAGGCACTGAACGGGACCCTAAGGAGC 
40 AAGACAGTCAAGACCNTCTTCACCACGAGTGGAGTCCTGTACCGATTCCCCAGGGACTGCTCCCAGGC 
AATGCTGAATGGAGACACGACCTCTGGCGGCTACACCATTTATCTGAACAACGACAAGACCCANAAG 
CAGGAAGTCTTCTGTGACATGACCTCTGACNGGGGTGGATGGATTGNGTTCCTGANACGCAAAAATGG 
ACGTGANGACTTNTATTCGAACTGGNAAGGCTACCCTTNTTGANTT^ 

TGC^TTGGCTTGGACACTTTGNACCAAAATNCCAGCCCAGGGCCATACCAACCTCNGGTGGANCTTGC 
45 GGAACCCCGGGGAAGNCGGCCCAGNCCTTTTANAAAAAAGTTAANGTNGGGAAAAGCCCGGACCCCC 
11TSTCCGGTTNAAGGNGGANGGGGTCCCANNGGCCCGGGAGGNGACCTCCTTGGCCTTACCCAATNGG 
NNNAATCCTTTTTCCNCNTTTAAAAAGGGACAANNAATTO 

TTAAANGGGGGCNT1 TIT 1 GNTNC AAAA ANCTGCCCCCCGGTT A AACCTGGGNGGGGG AAAANCNGG 
GGAAAACCCCCCCCAANNNNGGGGGGTTAACCNGGGTTCCCCTTGGA^ 
50 ATTCCANTTTTNTTTAAAAAN^ 

GGCCCAAAAANGGGCTTAAANTTTTCCG 



NCAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCGGGCTGCAGGNGAAAA 
55 GCCNTGNNATGANGAATGGAANAGAGTGGATTGGGAGCAATTATNCTTTTGNCTGTCAAA 
CCTTTTTAGGAAATGTGGTTCCCAATTGTTGGTTTC 
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GGCTCATTAAAAAAAAAG 

TATTTTAATCGNAATTCGTCCAAAATCAATATCACTC 

CATTCAGCAAATTAATAATGATATAATAAATTTAAACAATAGACATTGGCGTGGTCTT^ 
ACTTAAGATTTGATTTATGGCTCTTACCCAAGAATCATCATGAAAAATCGA 
5 TCAGTAAGCATCTTCTTATTTCAAATGGCAATTTTATTITAAAGAC 
TTGTTTCTTCAGTAAAGATTTCTGAAAm 
CTCATTCCAGATGTCCTACTTATGTTTTTCAAAAATC 

ATCAAATTAAATAAGTGATTCTCTGNGGCCAGTTGTCTTCTGGAACTTGGNGGGTAATGGA^ 
GATCTGCCAAGAAACTTTAAAGGGAAAGGGAGTAACTGGGTTCTACTCCCCATGACCGGGGNCNGGG 
10 ATTTCNTTTGGTNGAAAATCAAAATCATAAGTTGGATT^ 

GGTTAAAAATTCAATCTTTTAAATCCCTCCTTNCCAAAGTNAAAA 



TTNNNNCAACAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGC 
15 AGGhWANNNGCCCNGNNATGNAAAAAGGAAAAGAG 
ANAATGAGNGCCTTTTTAGGAAATGTGGTTCCC^ 

AAATTATCCATGGCTCATTAAAAAAAAAGTGCTTTATAGCACTGANATAAAANNTTAC 
GGGATTTGGAGTATTCNAATCGCAGTNCGNCCAAAATCAAT^ 
AGTCTTTTAGTTNCATNCAGCAAATGAATAGTGATCT^ 
20 CTTTTTCAAAAGANCTTAANATTGGNTTNATGGCTCTAACCCAAGAATNATCA 
TCTGNAGCAGACCTCANTAAGCATCTTNTTAT^ 

AATCTTGGAATATTNGTTTCTTCAGNAAGNATTCTTGAAATTTCCATTNATO 

0 CTAATCATCCCAACCTCAATTCCANANGTCCTACTTAATGTTTTTCAAAAAANGTACT^ 
TTGGCCACATCATGNGGGNAATNAAAATTAAAATAAGGGGATTTCTTNGGGGGC 

M 25 GGAACCTTTGNGGGGNNAATGGGAANCCCTGGGATCCTTGCCCAAAAAACCTTTAAANGG 
SI GGAGTNAACCNGGGGTTCCCANCNCCCCCCAAGGACCGGGGGCCNGGGTN^ 
gj AATCCAAAACCTTTGGTTGGAATTTCCCCTAAATAAGGCCCGGGAGGAATTAACGGGGTN 
U CAATCTTTTAAAACCCCCCCTNCCCAAGGNNAAAAAAGCCTAAANGGN 

r!i 30 

TTNNGCACANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGT 
L GCAAGTCTTTTAATAGATGTCATAACAGTGTTTGGAGAACTCACTGATGAAAATGTGAAACA 
H GTATGCAAGGTGGAAGGCCACATATATTCATAATTGTTTAAAGAATGGAGAGACTCCTCAAGCAGGGC 

01 CTGTTGGGATTGAAGAAGATAATGTAGATGTTGAGGAAAATGAAGATGCTGGAGCCACCTCTCTGCCC 

0 35 ACTCAGCCACTTCAGCCGTCATCTTCCACATATGACCCAAGCAACATGCCATCGAGCAGCTATACTGG 

01 AATCCAGATTCCCCCCGGTGCCCACGCTCCAGTAATACCCCAGCAGAAGTGCCTCACAGCACAGGTGT 
C3 AACAAGTAACACTATCCAGCCTACTCCACAGACTATTCCGGCCATTGATCCTGCACTCTTCAGTACAGT 
U TTCCCAGGGAGATATCCGACTAACACCAGAGGACTTTGCTAGGGCTCAGAAATACTGCAAGTATGCTG 

GCAGTGCTTTGCAGTATGAAGATGTCAGCACTGCAGTGCAGAATCTGCAGAAGGCCCTCAAGTTACTG 
40 ACTACAGGCAGAGAATGAAGCCTTTGTCAACATCCATGCATTTTTTGGCTTAAA 
CTACTCTATCTTCAGCCTATCAGGAGCACAGNTTTTAAGG^ 

AATGAAAACTGGGGCTGGGGATCAAAATTCCTATTGAAGTATTCATTAGCAGGCCTCAAACCAGNT^ 
CANTGGGCCATTTAANGGGATCCNGGAAGNCCCTTAAGGGGATAAGCTTNTNTAATGGGGAACCANG 
GNCCCTTTTATTTGGCCCNC 

45 

GCCTATCTGGAGCTNCACCGCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
CGGCACGAGGCAGCCGCATCCCTGAGACAAGATGGTGAAGGTCGGAGTGAACGGATTCGGCCGCATC 
GGGCGCCTGGTCACCAGGGCTGCTTTTAATTCTGGCAAAGTGGACATCGTCGCCATCAATGACCCCTTC 

50 ATTGACCTTCACTACATGGTCTACATGTTCCAGTATGATTCCACCCACGGCAAGTTCAACGGCACAGTC 
AAGGCAGAGAACGGGAAGCTCGTCATCAATGGAAAGGCCATCACCATCTTCCAGGAGCGAGATCCTG 
CCAACATCAAGTGGGGTGATGCTGGTGCTGAGTATGTGGTGGAGTCCACTGGGGTCTTCACTACCATG 
GAGAAGGCTGGGGCTCACTTGAAGGGTGGCGCCAAGAGGGTCATCATCTCTGCACCTTCTGCCGATGC 
CCCCATGTTTGTGATGGGCGTGAACCACGAGAAGTATAACAACACCCTCAAGATTGTCAGCAATGCCT 

55 CCTGCACCACCAACTGCTTGGCCCCCCTGGCCAAGGTCATCCATGACCACTTTGGCATCGTGGAGGGA 
CTTATGACCACTGTCCACGCCATCACTTGCCACCCANNAAGACTGTGGATGGCCCCTCCGGGGAAGCT 
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GTGGCNGTGACGGCCGAAGGGCTTGCCCAGAATATCATTCCCTGCTTCTACTGGCGCTTGCAAAGGCC 
GTGGGCAAGGTCATTCCTTGAGCTCAACCGGGAAACTTCACNTGGC 
TCCAACGTGTCTGTTTGTGGATNTGAACCTNGCCGC^ 
AGANCCAANAAAGGNNGGCGAAACCNNGCNGTCNNAAGGGCCCTCTT 
5 TNCCCNNGAGGGACCCAGTTNNTNTCCC 
CCG 



AAAACTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTTCTTAA 
10 TTATCACAGCAAATACTTTGGTCTGATTGTCTGTATCTTGTGACAAGCGATAATGACCCAGTANAATTG 
CATCCGTTCTGGTATTCCTGGNGCGTAAGCGTGGAACAATGGACTGGGGCTCCTCGGGCGTGGTGAGC 
ATCATCACGTGGCCATCCGGGAAGAACCnnrACGTACCTGTAATATTCCACTTGGTGCCACGCTCTATAN 
AAACCATCAAGANACTGCTCCCCTTGACAAATATAGGNGGTTTTACTGATATACACGCCATCAAATCG 
AACACGGGGCCTTTCCAAAAACATCTCTCTCCANGATGTGTACGGAACAAGTTTAATACAGNTTCT^ 
15 CCCAANCTTTCAAGCAGGCCAAACGCCNTATTTGA 

ACCTGTGACANCTGCTCTAATGATCTGANGTNCAGGTCGNTGCACACCACCCAACGNAAGACGTACAT 
CACGACCTCCATTGGCAGANCTTGATATATGAGTCNGACTGCTCTCAAGTTCAGGCTGACACAGNTNG 
AGCACAGACTTCTGAAACGTGAGCTGCTGTTGGAAGTAAGACANGANGTCTGNCATCTTGCTGCATCA 
TCAGTATCTTCAATGNAGCTGGTTCCCACGCCNTCACCATTTGGAGACCGGGTATAAAGTAATCTTGA 
20 ACTCTATATCAGGGACAAGTTGCATANCCCCTACAANAAAACTTGGATGGGTTNATAAAAAAGCTCCA 
TTTGGTCTTQ^TCNACCGGNTTTTAAGAAAAAATTTTGG 
^ CCTTTAGNGGANNNANNNNNNNAAANNNNN^ 

^ NNNNNNNNNNNNNN^ 

%y 

yi 25 

N GCCCTATNTGGAGNTGNATNNCAGTGGCGGCCGCfCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
01 TCGGCACGAGGCAAATTCCTTGCAGCAGGAACCCACTTAGGTGGCACCAACCTTGANCTTCCAAATGG 
M GAACAAGTACAATCTANCAAAAGGGAAAAGTGATGGGATTCTANATCATAAATCTGAAGAAGANCGN 
.p GGGAAAAGCTTCTGGTGGNCGGTTGGGCCATTGGCGNCATTGAAAANCCGGNTNNNGG 
UJ 30 ANTCNTCAAGAATNNTNGNCNANGANCTO 

GNTNGNCGGTTNANTTCGGGAACCTTTACTNACCAAANNCNNGNCN^ 
n TGGNGGNCACCGATCCCANGGCTNANCANCAACCCCTTACGGAANCCTTTTANNTGAACCTGNCAACC 
^ ATTGGCCTGTGCAACANGGACTNTTCTCTGGGCTTCGTGGACATTGGCATTCCGTGCAACAACAANGG 

AGCGCACTCAGTGGGTCTGATGTGGTGGATGCNCTCCCCGGGGAANTCCTGCGCATGCGTGGGNACCA 
35 NTTTTCCGAGAGCAOS[CCGNGGGGANGNGATGCNCGGAACTCTANTTNTNCAGAGA 
^ GAATTGAAAAAGGNANAAGCNCGGCNCCCANCTTGAGAAAAGCTGTGACCCAAAGGANGAGATTTCA 
O CNGGGGGAAAAGGACNTGGTTCCANNCCTNCAN 

M AAAACNNGNTCNTGAAAGNNGTGCAANTTGCCTTTCCNGGCCCANTTTANCCAGN^ 
NAAACNNGGAGGGCTTCAACCCTTTCNNCTGAANNAATAGGGNNTNGNGNCCCC 
40 NGTGNCCCNGGAANTGGGGTNGGAAAACCCCCCC 



TNNANCCTATCTGGAGCTCCANCNCNGTGGCGGCCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GCTCTGAAGGAAAGCAGAAAATAGTAGAAGGTGGAAATGGGCGAAAAGAGAATGCTCATTAGTAGCA 
45 GGAGAAACACAGGACANGGATCCCATCTTATTGGGGTTCTCAGAGGACAGCAGGACANTTTTTCAGG 
ACTAGTAGGTAGGGCAGNGTGANAANCCCNTCNTCCAAAAANANANAGGTAANCCTTACCCNTTACN 
TNTACNGGTTNTGGNGCCCCCAGGNNCAGCCCNTTTTTNNTANCCCAAAAA^ 

GGGCACNCCCAGGGNCCAAAANGNTGGTATTATANTTAGNAGGGAGGNTGATGGNAAGNACCCAAAT 
CNTAAAGGCCAGGTCNCCAANTTGAAACCAGGAAAGGGGGAGAGGAGATTAGGGAATCTCTGTGTNT 
50 NGNGCACCCGGCTNTGGTCNCTCTTGTGGCAG14U1U11TAAAAANCNTTCTCTAGCTCTAGCCCNATA 
ACNNTGTAANATNTNCCNACCCNCCAGACCNGTGAGAGCCCTNCCCAAANTNTTGGGGGGAGAAGNG 
NGCTCTTTTCACATTTNAAGGGNCCNGNTNTTGTGANNANNTTC 

GTTTTCCCCCCANAGGGNCTTNTTGNAAAAAAAGGAGGACCCCCCCTCCCCCCANTATTAACCCCCCA 
NAAGAAGAACNGGAAGA^CCTTCCTTNTTC^ 
55 TTGTTTTAAAAAAAAOSnSFGCCAATTTAl"^ 
CCTNTTTTTTTAANAAAAAAAATTNTTTT^ 
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TNNANCCTATCTGGAGCTCCANCNCNGTGGCGGCCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GCTCTGAAGGAAAGCAGAAAATAGTAGAAGGTGGAAATGGGCGAAAAGAGAATGCTCATTAGTAGCA 
5 GGAGAAACACAGGACANGGATCCCATCTTATTGGGGTTCTCAGAGGACAGCAGGACANTTTTTCAGG 
ACTAGTAGGTAGGGCAGNGTGANAANCCCNTCNTCCAAAAANANANAGGTAANCCTTACCCNTTACN 
TNTACNGGTTNTGGNGCCCCCAGG>WC^ 

GGGCACNCCCAGGGNCCAAAANGNTGGTATTATANTTAGNAGGGAGGNTGATGGNAAGNACCCAAAT 

CNTAAAGGCCAGGTCNCCAANTTGAAACCAGGAAAGGGGGAGAGGAGATTAGGGAATCTCTGTGTNT 
10 NGNGCACCCGGCTNTGGTCNCTCTTGTGGCAG ITl'l'lTl"! AAAAANCNTTCTCTAGCTCTAGCCCNATA 

ACNNTGTAANATNTNCCNACCCNCCAGACCNGTGAGAGCCCTNCCCAAANTNTTGGGGGGAGAAGNG 

NGCTCTTTTCACATTTNAAGGGNCCNGNTNTTGTGANNANNTTCTT 

GTTTTCCCCCCANAGGGNCTTNTTGNAAAA^ 

NAAGAAGAACNGGAAGANNCCTTCCTTNTTCCC^ 
15 TTGTTTTAAAAAAAACNNGCCAATTTATTTT^ 

CCTNTTTTTTTAANAAAAAAAATTNTTTT^ 



TTGANNAAANTCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
20 GAATTCGGNANGAGGCTTNNCMsTTCCNGN^ 

TANTNACTCGNATTACNTGTNNNTCTTTANNGNNTGTNACNTACTAGGG 

TTGGAGGAAANGANCTATTNGACTTAANANGCTNTTNATGTATCNNAGCTGCTNTGANTGGANGTGC 
□ NATNNTNCGAAGAATTACACCTTTTATGANGGCCCAAAGACATATATTO 
03 CAGNCACAGCGCTTCTGGACCTGTTTCAAAAATNTTAGAATATTTGNAATATATANGATNCG 
CS 25 CGCTGGNTAAACGATANAGCCAGNTTNGTGGAGTNTGCATANANNAAANTNANNGGCCTCGGCCCNN 
Sj AAAANAAANCTNCCNTTTTTTTTTTACN>^ 

m NNTGGAANAATAATTTAAATGGCNCCCCTTTTAANGANTGCCNACAAATTT^ 
£ AGTTTTCCCCCTNGGGCANNAACCCTTNCNTTTNNAT^ 
*Z NTCTTTTTGGAAAGNAAANNGCCTT^ 
:h 30 NTNNNTTTAAAAAAACCN^ 

TTNAGGGGAANNGGGGATTTCCAAAAANN^ 
L NTNNAAACCNNACCNNNAATTGGTTTTTT^ 

P NGGGCNNCCANTCNACWTTNGNACCTTGGGNNCCANNGGGGGAAAAAAA 
31 ACCTNCT 
O 35 

Qi 

Ci NCANNANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
U TTCGGCACGAGGCTTNNTGGGGNCTGAGCCGAGCCGAGGCCTGACTGCTCCCGCCGNCCACAAGCTGC 
TGTCACNGGGCTCTGCACAGACAGGTANAGGGCACCNAATTCCGGAGCGCCTACAGCCTGGACAAGC 

40 TGTACCCGGAATCGNGGGGCGCGGACACCGCCTGGAGGGTCCCGGGCNACGCAAAGCAAGGCAACGA 
TGACATTCCTGTNTATCGCTTGACGATATNTNACTGTCGGANCAGTGGTCCTGGGGGCCAGAACGTTA 
ACAAANNGAACTCCAAGGCTGAAGTCAGGNTCCACCTGGCAAGCGCCGACTGNATCGCAGAGCCCGT 
GCGGNAGAAGATGGCTCTCACGCACAAAAATAAGATCAACAGGGCGGGAGAGCTGATCCTCACGTCT 
GAATACAGCCGCTATCAGTTCCGAAACCTGGCAGATTGCCTNCAGAAAATTCGAGACATGATTGCCGA 

45 GGCCAGCCAGCCAGCCACAGAGCCATNCAAAGAAGATGCTTGCCTTCAGAAACTCANGATAGAAAAC 
ATTGAATCGCGAAANGGTTCCGAAAAAAAGANAATAAACTTTTGNCATTNAANACGAGC^ 
CGGTACCGGACTTGAAAGCACCCCTTCGAGCCAGCAAAANCCCCTTCANGGCCNCCCAGGTGGGTTCG 
GACACCAAGAAAACGGGNGTCTGGTCCGGGGCACTTGGTCGNNTTTTACCGTNGGAANCCGTNGN^ 
AAAAGGTCCTTTCGGGAACCNAAGGTTTGTA^ 

50 AACCCGNGTTTTTNCCANCCTTTC 
NAAACTTCNAAAAAAAAAT 



NCANNANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
55 TTCGGCACGAGGCTTNNTGGGGNCTGAGCCGAGCCGAGGCCTGACTGCTCCCGCCGNCCACAAGCTGC 
TGTCACNGGGCTCTGCACAGACAGGTANAGGGCACCNAATTCCGGAGCGCCTACAGCCTGGACAAGC 
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TGTACCCGGAATCGNGGGGCGCGGACACCGCCTGGAGGGTCCCGGGCNACGCAAAGCAAGGCAACGA 
TGACATTCCTGTNTATCGCTTGACGATATNTNACTGTCGGANCAGTGGTCCTGGGGGCCAGAACGTTA 
ACAAANNGAACTCCAAGGCTGAAGTCAGGNTCCACCTGGCAAGCGCCGACTGNATCGCAGAGCCCGT 
GCGGNAGAAGATGGCTCTCACGCACAAAAATAAGATCAACAGGGCGGGAGAGCTGATCCTCACGTCT 
5 GAATACAGCCGCTATCAGTTCCGAAACCTGGCAGATTGCCTNCAGAAAATTCGAGACATGATTGCCGA 
GGCCAGCCAGCCAGCCACAGAGCCATNCAAAGAAGATGCTTGCCTTCAGAAACTCANGATAGAAAAC 
ATTGAATCGCGAAANGGTTCCGAAAAAAAGANAATAAACTTTTGNCATTNAANACGA 
CGGTACCGGACTTGAAAGCACCCCTTCGAGCCAGCAAAANCCCCTTCANGGCCNCCCAGGTGGGTTCG 
GACACCAAGAAAACGGGNGTCTGGTCCGGGGCACTTGGTCGNNTTTTACCGTNGGAANCCGTNGNAA 
10 AAAAGGTCCTTTCGGGAACCNAAGGTTTGTAA 

AACCCGNGTTTTTNCCANCCTTTCGTTTTNCCATTO 
NAAACTTCNAAAAAAAAAT 



15 TTNAACAAANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGN 
NNNNANGGNGGNGNTCNTNGANCTC 

GTGCNGCGCTNAAGNCGAGCGCCAGATTCCAGTTCTTCAGACAAACAATGGTCCGAGTCTAACGGGAC 
TGACTACCATAGCAGCTCACCTAGTCAAGCAGGCCAACAAGGAGTATTTGCTGGGGAGCACGGCAGA 
GGAGAAAGCCGTGGTTCAGCAGTGGTTAGAGTACAGGGTAACGCGAGTGGACGGACACTCCAGTAAA 
20 GATGACATCCACACGGTCCTGAAGGATCTTAATTCATATCTTGAAGATAAAGTCTACCTTACAGGATA 
TAACTTCACATTAGCAGATATCCTATTATATTATGGGCTTCATCGCTTTATTGTTGACCTGACAGTTC 
„ GAGAAGGAGAAATATCTTAACGTGTCGCGCTGGTTTTGTCACATTCAGCACTGTCCAGGGATTAGGCA 
y GCATCTGTCTAGTGTTGTCTTCATCAAGAACAGACTATATACTAATTCCCAGTAGAAGCCACCCGCGCC 
CCGGCCAGAAGAAGGAATAACCCATGTCCAGTGGGNAAGTGNGGTTTCNGANCCANAGGACTGACGT 
25 GNACCTGATTTCNTTCATTTCTTNT^ 
H s! CCCCAAGCATTTTTGGGCTGGGTTTTTTAAAOT 

m AAAACTTTTCAACCTGGGTGGGCCAAAAACCTTTGGGGTTGGGAAAATCCAAGG1 
U TNTTNGGGTTTTTTTNTTGGACCCT^^ 

r GCCNATNNGGAGNNCGCATNACAGGGGGCGGCCGCTCTANAACTTGTGGATCCCCCGGGCTGCAGGC 

TTCAGGGCAAAAANGNNNAGTNCTTCTAGAAAGTACNAGNGCTTGTGCCTGCTCCTGGGGGGAAGGG 
Si ACCTTNNCGGATNTGAGGGTTAANCCTTANAGAAATNAGCTGTTGTGTAATACAANGANATCT 
«J GACACCGACAGCCTGTTCCCAACAAGTCCTNNGCATCCTCTTCCTAAAGAGGACCCTTTTCATCTCTCC 
□ 35 TAGNAGACCAGGAAGNATNTTCATCCTACCCAGGAGAAANTTGTAGGAGAAGGCGCCTACAGAGGAT 
0j GACTTCTAAGCGATGTTTGCTAAGGAGAGAGGGCACNGANAGATGCCATAATACNTTGATTGGNCTGT 
O GAATTTAACCTCCCTACCGTGGTAACCTCACNCNCTGTGCCANNGGCCTTGAGTTGTGTGGAAACAGC 
y, CCANAAGGCATTAGNCTACNTGCAGGCTCTTGGGTGCTAAANAGCTTGACCTTCCTGGGCANNGTNTG 

CCTGNATTGGNCCNGTCGANCGNNANNTGGAGTTATAANGATGTNTGGCTTCCCATTGGTNCCACTTC 
40 CAAGTCCTGTTTCACACNCCATANATACNTTTAAGCCNNGTGCANNANACNTNCANAA 

TTCCCTGCGGNGCTATCGANTGAAANATTNTATGNNGTCCCNGNNTCTNANNANNGCGNC 

GNCCNTTTGNTNGNANGNGGNCCTTCTATCT^ 

ATNGTCCTTCCNANTGGNGNGNNNCCTTNGGAAC 

CNAAAATNANGCCTCGGAGNTAATNTCNTTTANTO 
45 NATCTTTNTGGNNNTTCTTNTCNTNCTGNNNTNCCTANTO 

ATTGCNCNTCNNCANCTTNATCTCNTATATNCCNCTNTTCNTCGNAANNCNNCCCTATTAA 

NACCC 



50 NCAANANCTGGAGCTCCACCGCGGGGGGCGGCCCGCTCTAGAACTAGTGGAATCCCCCGGGCTTNAA 
GCCGNTNGCGGAANCCGGTGGGGAGGCGGCTGTCCGGGCTGAGGGCCGCCACAGGGCGCCGGCGAGA 
TGGAGGTGACGGGGTTGTCGGCNCCCACAGNGAACGTGTTCATCAGCAGCTNTNTCAACAGNTTTCGT 
TCCCAAAANCGGNNCAGNCNNANCCTNNCCGNACNTAATTNAAANGNNAA 
GCAACCTGNTTCTTGNNTGTNANANNAGCTGTO 

55 ACNATGATACGCTNCTGGGCTCCTACCACCCAGANGACGACTGGTGCATCCNTNTTNTTGNCCACCAC 
GGNGCCCCCCTTTNTGAGNATGAATGACATATCTAAGNNGGG>^ 
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nnttgtanagaaagngaggaantantcnn 
ttaaaaaaaaanggggccnccccaangannnggaaan^^ 

ggncaagccatantnnttgtgtgcagcccnttnggatgntangacccctgagccagcccccntcccat 
ngggcnnccgtacttnttttgtnnnnttgnacnnantto 
5 nntttcnnttaaccccaaacgnaaaaaancaaaanncnctng 
tttgatngcnang>n^iwgctntnnto 
aaaanaanagnnntttngnanttag^^ 
ctnnnnncccanattnccttcttctttnn™ 
ntttttttacntnccnnccccnccn 

10 

GCCCT ATNNGG AGCTGC ANCN CN GGNGGCGGCCGCTCTAG AACTAGTGG ATCCCCCGGGCTGC AGGG 
NAC^TTGNGTANAGAGATCCTCTTGCGAGAGCTANAGGTGCCGGCGNGCNTGNCCCTGGAGANCNTT 
CTGATTCCCTTCCTTNNGGNNATGGGGGATCAN^ 
15 NACAAANGANCTNGNGCCNGCCCATTNTNNACANCCNTTGNACCTTCNGGACCCCGAGAAA 
GAATTTNTTAACANCNNNCTTG 

ACN CNCTTCNGG AACN GCNG ANCNTTATNGANGN AAACG ATCGGNATNTAG AANTA ANGGGNC AG A 

NTGNNGTNTTCCNGAAGCACCCCCGCAAAGCGGCCATTCTNAACATGCCGNTGGNGAC^ACNCTCTTO 

TACTCNNGCTTNTACCACTACACACGAGGCTGA 
20 AGACGTGTANGATNCCACACAAACAGGTACANGCTGNCACCGCTGTCTCGCTOSrCGCCCCNNCTCTCN 

GGCCCTGNGATTGNCATCAGATGCCCCTGTNTACCACCAACNAANATGTNTGGTGCTNCCCCCCACNA 
^ AANANAGOSrGCCCCCNCTGANNNCCCCTC^GNNNCGTGGNAGATTTT^ 
?5 f CCNGTTNCAGGANNTTTCNNGANGNGTGTNCCATCNTNGTGNAAG 

ACTTNNGCCCCCNCCNGGTCCCACTAGTNNCTTGATTGNNGGGW 
& 25 CCTNNAANNNATCNNTCCNTCCTNTTTNGTTTCNCACNNCC 
M GNTTCTTTNNCGGNGGAAGGAAGAAAAAAN^ 



£ NNCAAANCTGGAGCTCCACCGCGGGGGGCGGCCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 

Is I 30 ATTNCNNCACGAGGCCNCAGTGTGGNACNTNTGGNNTNNACNNTCGANC 

J* TNNNCGGANAANATTNCNGGANTTNNAGNCCCCAAGGGGGNCTTACCNTT^ 

JU TTTNAGGGNTNNNACCCCNNTN^^ 

H ANAAGACNCCGGAATNANAATGAACNTGGGC^^ 

Jf; GGTTCTGGNCCCGGGGGTNGCTGGGTTTNCATAAACGGGGCCTCTNCATTGGGGGCTCTATCCCGCGA 
*3 35 NCCATNTTGTGGNCATTTGAGTNCANNGGATAAANTCTCTCTNTCTATNCACGNGGGGGGGGGGGCTC 
fl^ TCTCTGAGAAANNCACTCCTGTGNCCCmfTTTCTCTNAANAAATGGGGTGGGGCANAATCTCGTG 
O TTTTGQNfGCCCCTCTCCNGTC 

& ACCCNNNATAAAAANNTTTTAAANCANNNGGGGGGGGCC 
NNNTTTNTTNNNNNNW 
40 NNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNN^ 



45 NNCAAANCTGGAGCTCCACCGCGGGGGGCGGCCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
ATTNCNNCACGAGGCCNCAGTGTGGNACNTNTC 

TNNNCGGANAANATTNCNGGANTTNNAGNCCCCAAGGGGGNCTTACCNTTCCN 
TTTNAGGGNTNNNACCCCNNTNGNCN^ 

ANAAGACNCCGGAATNANAATGAACNTGGGCCCANNNNTGGNTCGNCGGACCNNTNCTTNGAAGTA^ 
50 GGTTCTGGNCCCGGGGGTNGCTGGGTTTNCATAAACGGGGCCTCTNCATTGGGGGCTCTATCCCGCGA 

NCCATNTTGTGGNCATTTGAGTNCANNGGATAAANTCTCTCTNTCTATNCACGNGGGGGGGGGGGCTC 

TCTCTGAGAAANNCACTCCTGTGNCCCNNTTTCTCTNAANAAATGGGGTGGGGCANAATCTC^ 

TTTTGC^GCCCCTCTCCNGTGTGANANGGCN^ 

ACCCNNNATAAAAANNTTTT^^ 
55 NNNTTTNTTNNNNNNNNW 

NNNNNNNNNNNNNNN^ 
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# 



NNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNN^ 



5 TTNANAAAATCTGGAGCTCCACCGCGGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GGCCGGGTTGAGAGGAGCGTGGCCTTCTCCTCTCCCCGCCATGGCGTGTGCTCGTCCACTGATATCAG 
NGTACTCCGAAAAGGGGGAGTCCTCTGGCAAAAANGTCACTTTGCCTGCTGTGTTCA^ 
CGACCCGATATTGTTAANTTTGTTCACNCCANCTTGCGCAAAANCANCANACAGCCCTATGCTGTNAG 
TGAATTANCAGGNNATCAANCCAGNGCTGAGTCTTGGGGTNCCGGCANAGCTGNGGCTCGAATTCCC 
10 AGGGTTCGAGGTGGCGGANCTCACCGTTCCGGNCAGGGQ^CTTTTGAAACCNTGTGTCNNGGGGCCCG 
ANNGTTTGCCCCANNTAAAACNTGNCAACGTC 
CCCNTTNNGTTTTGCANTGNTTC 

AGGAAGTTCCTGAACTTCCTTTGGGGGGGGAAAANAAAGTNGAAGGTTACAAAAAAACCAAGGGAG^ 
TTGGTTTNNTTTTNAAAAAACTTAAGGCCTGGAATGAATTTCA 
15 TGAAACCTGGCNAAGGCAAAAAANAAAAACCGGNNCCCGTOT 
TTTTTAAGNGGGGCCAANGGNTTTTTTCAAGGCCNTTO 

AANGGGAACCCAACCTTNAACANTTTTGNAAACTTTTTCCCCTGGGGGGGN^ 

TTGCATTTTGGAACTGNAAAAGGCTTTTTCCCAAAAGTTTNAAA 

GGAAAAAACCNCCCNCCN 

20 

^ NAAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTC 
O GATATCAAGCTNATNGATACCGNCTACCTNGNGGGNNGGCC^GGGNCCCANTTTACCCTATAGTGAGT 
^0 CTGATTANAGAGGNCCCTCCCAAAACCCTTGTTGAAACAGCCAANGAAGCCAAGGAGAANGCCNANG 
03 25 AGACGGCACTGGCAGCTACAGAGAANGCCAAGGACCTTGCCAGCAAGGCANCCACCAANAAGCAGC 
S| AGCAGCAGCAGCAGTTCGTGTAGCCAGCCCAGGCCCTGAAGCANCAGCCTAACANACTACCANCTCC 
Cll AGGCCCTGTGCCCCCTCCTCTTGTACTTTATTATTAAAAGCCAGCTTCTAGCCCTCTCGACTGTCTGGGT 
M GGTGGGCTGAGGGTAGGTGCCCTGTTTGCATCTCCAGCATAGCCAGCTGGTTACCCATATCTGAGCCG 
> GCTTCCTTACCCCTGCATCGGGTGGCTGANGACAGAAGCACAGTGACTTGCCCACGGTCACCGNATCC 
jTj 30 ANGTGAAGTGGTCATGAATGCTANACTGTAAGCTCCATGAAGGCANGGACCGNTGTTTATCCTTCTGA 
y " TGTGTCCCCAAGTATNTTGAAACAAAATTTGCGTGTAACANGCACTTCAATAAATACT^ 
L AATCGGACCCCAGAANAAAAAAAAAANNNTNTNNNAANTNTO 
^ TNNCCCTTTNNTGGGGGGGGNNNNTTAAAANNNNNW 

NNNANTNNANNNCNCCCHWTNNNNNNGNNTO 
O 35 NNNNNAAAANNNNNNNNNCCCN^ 
Cn NTNCN 

TNNNNNAAAAGCTGGAGCTCCACCGCGGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGC 
40 AGGAATTCGGCACGAGGGCTCAGCCTGTCCATCGAGGGTCCCAGCAAAGTAGACATCAACACAGAGG 
ACCTGGAGGATGGCACATGCAGGGTCACCTACTGCCCCACGGAGCCTGGCAACTATATCATCAACATC 
AAGTTTGCTGACCAGCACGTGCCTGGCAGCCCCTTCTCCGTGAAGGTGACAGGCGAGGGGCGTGTGAA 
AGAGAGCATCACGCGCAGGCGACGGGCCCCATCGGTGGCTAATGTTGGCAGTCACTGTGACCTCAGCC 
TCAAGATCCCAGAAATTAGCATCCAGGACATGACAGCCCAGGTGACTAGCCCATCAGGCAAGAGCCA 
45 CGAGGCCGAGATTGTGGAAGGGGAGAACCATACCTATTGCATCCGCTTTGTGCCAGCTGAGATGGGCA 
TGCACACGGTCAGCGTCAAGTACAAGGGCCAGCACGTGCCCGGGAGCCCTTTCCAGTTCACCGTGGGG 
CCCCTGGGGGAAGGGGGAGCCCACAAGGTCCGTGCCGGGGGCCCTGGCCTGGAAAGGGCTGAAGCTG 
GAGTGCCAACCGAATTCAACATTTGGACCCNGGAAGCTTGCCNCGGGGGGCCTGGCCATTGTTGTCGA 
GGGCCCCAACCAAGGGCGAAAATTTCCTTCAAGGACCGGAAGGATGGGTTCCTTGNGGCGTGGGNTTT 
50 ACGNGGNCCANGGAGCCAGGNGAACTTTTGAG 
CCCCNAAANNNCCCNTTTTCG^^ 

ACTGGGTTTTAAGGNTTTTAGGGAGNNANGGGGNTTAAAGGGGNAANCCCCCCCCCCCCCNr 
. GAANCCANCCCCGNAATNGGGGGCCCAANG 

55 
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TNNNNAAAACTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
ATTCGGCACGAGGGGNGTTGCTGCTNCTTGCGCTGTGCGC^ 

NTAGGANANACCGAANANCGCTGNTTCATCGAAGAAATCCCCGACNAGACCATGGTCATCGGGAACT 
ACCGNACNCANNTGTGGGANNANCAGANG 
5 CGNGNAGGTGAANGACNNTGAAGGCAANGTGGTGCTNTCNCGGCAGNACGGATCAGAGGGCCGTTTN 
ACCTTNNCTTCCCACACTCCTGGAGACCATCAGAT^ 

TTTGCTGGCAGGCAGACTGCTTGTACACCTAGACATCCAGGTTGGGGAGCATACCAACAACTACCCTG 
AGATTGCTNGCCAAGGATAAGACTTGACGNGAGCTACAGCTCCGAGCCCGCCAGCTGCTTGATCAGGT 
GGACANATCCAGCAAGGAGCTTGGATTACCAAAGGTATCGTNAAGAGCGCTTCCGTCTGATNAGTGG 
10 ACANNACCACCCANAGGGTTCTGNGGTGGNCCATNGCTCAAACTGTTATCCTTATCCTTCACTGGNAT 
CATGGCCNATCCCNANCTTAAGAACTTCTTTTTAAGNCCAAAAGCTGGTGNAAATGGCCTCACCAACG 
NGAAACCTTTCCTGGGANCCTAAAGNAATTNG 
AATTTTTGAGGGAAAAAAAAAANTGAAAAAAAANAATN 
AANGNATTTNNNAATNCN^ 

15 

AAAACTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTTTGC 
TCCAGTCAATGTAACAACTGAAGTGAAGTCTGTAGAAATGCACCATGAAGCATTGAGTGAAGCCCTTC 
CTGGGGACAATGTGGGCTTTAATGTCAAAAACGTGTCTGTCAAAGATGTCCGTCGTGGCAATGTGGCT 
20 GGTGACAGCAAAAATGATCCACCCATGGAAGCTGCTGGCTTCACAGCTCAGGTGATTATTTTGAACCA 
TCCAGGCCAAATCAGTGCTGGATATGCACCTGTGCTGGATTGTCACACAGCTCACATTGCTTGCAAGTT 
.™ TGCTGAGCTGAAGGAGAAGATTGATCGTCGTTCTGGGAAAAAGCTGGAAGATGGCCCTAAATTCTTGA 
L 5 AATCTGGTGACGCTGCCATCGTTGATATGGTTCCTGGCAAGCCCATGTGTGTCGAGAGCTTCTCTGATT 
*Q ATCCTCCCCTGGGCCGTTTTGCTGTGCGTGACATGAGACAGACAGTCGCTGTGGGTGTCATCAAAGCA 
25 GTGGACAAGAAGGCAGCTGGAGCTGGCAAGGTCACCAAGTCTGCCCAGAAAGCTCAGAAGGCTAAAT 
SI GAATATTATCCCCAATACCTGCCACCCCAGTCTTAATCAGTGGTGGAAAGAACGGTCTCAAAACTGTT 
01 TGTCTCAATTGGCCATTTAAGTTTAATAAGTAAAAGACTGGTTAATGATAACAATGCATCGT 
Mi TTCAANAAGGAAANGGAGAATGGTTTTTGTGGGACCATATGTTTTGTGGGGTGGC 

TTAGTTTTTTNAAAATCAAGTACCTTTTTTAA 
[y 30 AAATTTGGAGACCCNTTTAAAAAAAGGTTTAATGANNAAAAAAAAAAAAAAAAAACTTCGNGGGGGG 
GCCCGGNCCCNATTTGCCCTTT>WTGGNGNN 

a 

**=? 

Jt? CAAANCTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTGCTAG 
O 35 TTTGAAAGTGGCTGCAGCCATTGCTGGCTAT^ 

CD ACTTCCGGCAGCAGATGAAGAATTATCCAAAAGACAACCAGACGGCATCGATCCTGGATAAGATGCA 
O GAAAGATTTTGAGTGCTGCGGGGCGGCTAACTACACAGACTGGGAGAAGATCCTGGCCGTGACCAAT 
M> AAA GTCCCTGACTCCTGCTGCGTCAATATCACTCATAACTGTGGGATTAATTTCGTTGTGAAGGA CATC 

CATACTGAGGGCTGTGTGGAGAAGATTGCGGCCTGGCTGAGGAAGAATGTGCTGGTGGTGGCTGCGG 
40 CAGCCCTAGGCATTGCCTTTGTGGAGATCCTGGGTATTGTCTTAGCATGCTGCCTTGTGAAGAGCATCC 

GAAGTGGCTATGAGGTGATGTAGGGGGTCTGTCTCTTCAGCCCCCTCATCCAGGGGAGTGGGGTAATA 

TACTCCAGGTTTTTCAATTAAACGGATTATTTTTTCAGACCCCAAAA^ 

GGGGGGGGGNCCCGNCCCCNNTTCNCCNTTTANGGGN^ 

NNNNNNNNNNNNNNNNNNN^ 
45 NNNNNKNNNNNN^ 

NNNNNNNNN^^ 

NNNlSnSfNNNNNNNlS^ 

NNNNNNNNNNNNNN^ 

50 

NAAAATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGAAT 
TCGGCACGAGGTAAACGAATACATTAACGGTGCTAAACACAGAACATTTTAAACCCCAGGTCCCGGAC 
ATTTCTTAAGCTGGTAACCTTCAAGCCTTCTTCACGGGCCTTCTTGNTTACCCNTGAATGGGCC 
TNCTTTTGNCGGGGGNNCCTTCNNCCATTGGCTTGGNGGNACATGGGNGGAACANTTGATCTGN 
55 NNCTGGCTTNAANAC^CNNTGG 

NNAAANNTTNGGNTAANTTTANNTTN AGGN ATTGGQW GCNNGGGGGC ATNCCTT ANNGGNCN GN AN 
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ANNGNCNAAGGGAAATAACNNGCAC 

GTGGGAGANACCNGCCNAATCCACCACNCCCNAACTGGAGATAACNAATCTTATGGTCACNGGGCNG 
TGACNGACACAAANGAGAACTGAGAGGTGTGGGTCTGA 
CNCCANATTCTTTTCACATATTCC^ 
5 TNTNCNAATNTTGCTCNNAACNNTTTTC 

NCACCCTCTGTNGAGNGGGNNTAACCATGTGCTGCGGGGGTGGTTCCCCTCCTAAANTACTCri'rri'lG 
AAGATGCAGCGACANNGGNGGCTTGTTTTTNCCCCCAAAANA^ 
CCCAACGTNGGGGNANAAAAACAAAAAAANGGCGGGGGGGGNGGA 
GGGTTCCNGGGGNCCTTTTTTTCAACANCNTGGANGGNGNGNNCNCCACCNN 

10 

AvVAACTGGAGCTCCACCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGANTNN 
NNCACGNGGCCNCAGTGTGGNACCTATGGNATNTACWITCGANTCAAGAANNACGTNGACT 
NGAANACAATGCATGAGTATNNNGQ^COSTAGGNTNCACTAACCATNCANG 
15 AGGGCTGNNACCCNTNTNGACTTTCTCTTNCTNACAATAGTTCCAT^^ 

GACACGGNAGTGANANTGAGCTAGNGCCANGACTTGNTTGNCNGGACACTGNNTNGGAGGTACGNTN 

CTGNTNCTGTGGCTG>nWNNGTNNTNCANNA>nS[NG 

NCCNTNCTNNGGACTTGANNGTACANGGN 

TNTCTGANATAACCCATTCCTGTCACCANTTATTGACTGATNAAANTNGCTGNGANGGCATTCTCTT 
20 TGCCTTGNNGGCATCCCCCTKNACCTGTNTNAANNGGACCACATGGCCNTT^ 
NAAGCOTGNNTATAACCTTTAATAAAATCTTTTTA^ 

CCCNNTGGGGGCCCC^ATNNCCCCTATGGGGGNGNNGNNNANCANNNN^ 
□ NNTNCNNNNNNCNNNNNGl^ 
,R CCMsfNNTNCNNNTNNN^ 

fQ25 NNNTNTCNCNTSnSTNNCNNCNNNNN^ . 
rj NNNNNTNCCC 

\I AAAACTGGAGCTCCACCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGANTNN 
=F30 NNCACGNGGCCNCAGTGTGGNACCTATGGNATNTACNNTCGANTCAAGAANNACGTNGACTGTANAN 
W NGAANACAATGCATGAGTATNNNGCNCCNAGGNTO 
s AGGGCTGNNACCCNTNTNGACTTTCTCT^ 

Q GACACGGNAGTGANANTGAGCTAGNGCCANGACTTGNTTGNCNGGACACTGNNTNGGAGGTACGNTN 
ifl CTGNTNCTGTGGCTGNNNNNGTNNTNCANNANNNG 
n35 NCCNTNCT>WGGACTTGANNGT^ 

m TNTCTGANATAACCCATTCCTGTCACCANTTATTGACTGATNAAANTNGCTGNGANGGCATTCT^ 
i TGCCTTGNNGGCATCCCCCTNNACCTGTNTNAANNGGACCACATGGCCNTTTGNTATC 
H NAAGCNTGNNTATAACCTTTAATAAAATCTTTTTAAAACAC 

CCCNNTGGGGGCCCCNATNNCCCCTATGGGGGNGNNGNNNANCANNN^ 
40 NNTNC^JNNNNNCNN^ 

CCNNNNTNCNNNTNNNNCCNNNNNNNT^^ 

NNNTNTCNCNNNNNCNNCNNNNNN^ 

NNNNNTNCCC 

45 

TTNNNNAAANNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAATTCGGCACGAGGCCTGAAGACTCTGGTGGCTAAGGGGCTTCATCCCAGCTGAGAAGCGAAGAGC 
CGCAGGCGGCCGCCGACTTCACAGCCGCTCGGGGTTTTTAGAGCTTCAGCTATAAAAATGGGCAGGAT 
TTTCCTTGATCATATCGGTGGTNCCCGTCTGTTTTCCTGTGCAAACTGTGATNCGANCNTGNCCANCCG 
50 TTCAAAANTCATCTNTACTCGGTTCACAGGCGCCAOT 

NCCTNCNGTNTAGNGAAGTTNAGAATCGGGNNNTNCTCANTGGCCGCCACNTGGTTCNNNAN 

CTGCAAAACNNGCATTANCAANCTGGGATGGATNTATAAGTTTGCCANTGANAACNGCCAGNGTTAT 

AAGGAAGGNCGNGNNATCNTGGACCGCCCCTTTTANTO 

TGTNCNNTCTGATACCTNTGGAAAAAAAAAAANAAAAATCCNTNTTTTCCCAGGTCTCC^ 
55 AAAACAAAAANTTTACTTACATACCCTTGTCCCC^ 
NAACAAAAANTTTGGGGAAAAATTTTTGAAGGG 
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ATTN>WATTTTTCCCCCCCCCAACACCGGGGGGTG 

l^UU'l'lll^'llUll^CCCCCCGGNGGGTNCACCaWNGGGGGGGGNAAAAAAN'l^'lUlU'riCCCCCCCC 

CNCCrGGGGGGGGNTTTTGGGNGAGNAAAAAAAAATTNGGGGG'l'rri'l'l'lAAAAGGGGGGGAAANNT 

TTTTTTTTNNAAAATTTNNNANAGAGGAAAGGGGGNNCNAAAN 

5 

AAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCG 

GCACGAGGCNAGN(nWTTTNCCNNTNNCNTNGGNNGNCTGAANGCTTGGANCCCCTCCCNTO 

NAAGANGCNTAAAACTCNGANANCGNCGGNTACATGCCATTNNTGAGGNCACACCNCCGAAANNAA 

1 0 NTGGGTCCAACCANCTCCAAGCTTGCCNAATTCGGNGNCACGNAACATGNTAGGAANGCCTTTTTTGC 
CNNACCCGNCGATGNAAANCGAGCKTCACNTTTGTGGNAGANCCNANTTCANANAAAANAAGGAGG 
GNTTTCAACNACAGATTTTATTAGNATACNACATNGATACTATANNTCNCCCATGGNACAAATCCATG 
ATTNAGAGGATWTAAGANCGAGGCANNCAGGGNGNTTTAT^ 
GAATNNATCTCCNGATGCNTNNCTTTTCA^ 

1 5 TGCCAGGNATTGACCCNATNAATGGGAACGCACTTTNTNTNCTNACCCACAGACCAATTNTTAAGTTC 
C^CC^CCITITrATGTGTTGATTTGCC^ 

GGGACCTAACATAACCNCNCCTTGNTTCCCCGGGACCCITNCAAAAATTTAAGCCTTGAACCGTTTTO 
TCGGCNACCCGGNGGGGCTTGCCCTANCCCCCCNCTNGAAAAAAAANGGGGAATTTTTTAAAAAAATT 
TTT>H'CC^AAAGNGGGGGGCCCTTTAAACCCCAGGTNGTT>rrTAAAAACCCNC 
20 AGNGGAAAGGGTTNCCNTTNGGCCTTAAAAAAANCCCNTTTTAAAA 
GAAATTGTT 

o 

NAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCAA 
^25 CAACCTCTrGAAGTGACCGTTCCTGCCCCAGGCTTCCAACACAGCCATGTCTCTCCTCCTGCTGGTGGT 
?} CTCTGCCCTCCACATCCTCATTCTCATCCTGCTTTTCGTGGCCACITrGGACAAGTC 
'J CCCGGCAAGGAGTCCCTGAATCTCTGGTACGACTGCACATGGAATAGTGACAACAAAACGTGGGCCTG 
P s CAGTAACGTCAGTGAGAACGGCTGGCTGAAGGCAGTACAAGTCCTCATGGTGCTTTCCCTCATCCTCT 
H; GCTGTCTGTCCTTCATCCTGTTCATGTTCCAGCTCTACACCATGCGGCGAGGAGGGCTATTCTATGCCA 
*p30 CTGGCTTCTGCCAGCTTTGCACCAGCGTGGCGGTGTTTACCGGGGCGCTGATCTACGCCATTCATGCCG 
U AANAGATTCTGGCGGACCGCCCGTCGGGGGGCAGCTTTGGTTACTGCTTCGCCCTGGCCTGGGTGGCC 
s TTTCCCCTCGCCCTGGCCAGCGGCATCATCTACATNCACTTGCGGAANCCGGAGTGAAGGCTTGCNCC 
Q TNCCCTTGGTTNCCCAANCGANTTCCCGGGCCCTTCATTNTAACCCGCAAGCCCCCANCCTTTCTTCNT 
flj TTTTATTTTAAACAAAAAAATAAAACTGGTTAANCCGCCGGAAAAAAAAAAAAAAAAAAACTTGNNG 
3^35 GGGGGGGCCCGGANCCCAAATTNNCCCTTTAANNNN^ 
^ NNNNNNNNNNNNNN>WWT^^ 
^_ >WNNNN>nSINNNNNN>nWN^ 
j"f NNNNNN>flvlNNNNNN 

40 

TTTGANNCNATCTGGAGCTCCANCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 

GAATTNNNCACGAGGATNNThnWTNNCTGANNNANTGTTCAA 

TGGNGNGTCNTNCNCTGNNGA>WCTTANTATN^ 

NTGCANNCNCNCAGTGNTNNANNCCNT(^ACNGNGNTNCTANTGNCCATGGAATNNNGNTATGGTG 
45 ACGNNGACCNANACNACCNTTNNTGANATNCTO^ 

^CATCATANTCTTNGGGNTGCCC^TGATC^TNATCANGNTGNAGTATOT'ANACCNTGCACTGANGNG 

GGCTATACATATANGACGTGTCTTTTGCCATGTTTGCNCCACNCANGGTATAGTGTTANTNGGATCTAA 

TNATCTAAGCCGANTTNTGCNGAAGACTGTCTTGNAT^ 

NCTGATTCGANCTTGGGNTAGTTGGGCNTTTTTC^ 
50 NCCACTTTGNGACTATCTGNCAGNTTTANGGNCTTC^ 

(^CCCCCCCCCCCCCCCCCCTTNTTTTTANAAGNTGCNGTANTTTTTTCTThm 

ANAATNAANTTTTTTTTTTTTTTTANCCCNGNNTTNN 

GTNCTTNNTTTTNCGGAACTTTTCNAANANTTNAN 

CANNCTNCAACCNTTATTANAAAATTATNTTTTCC^ 
55 NATTTTCNTTTTGTNNAGNTTCTTTTNNAAAAACATTTTTC 
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GCCTATNTGGAGNTGNATNNCAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTGCT 
GACGGACCTGTGGAGCTCCTGGCACTCCTGGACCTCAAGGTATTGCTGGACAGCGTGGTGTGGTCGGC 
CTGCCTGGTCAGAGAGGAGAAAGAGGCTTCCCTGGTCTTCCTGGCCCCTCTGGTGAACCCGGCAAACA 
5 AGGTCCTTCTGGAGCAAGTGGTGAACGTGGCCCCCCTGGTCCCATGGGCCCCCCTGGATTGGCTGGAC 
CCCCTGGCGAGTCTGGACGTGAGGGAGCTCCTGGTGCTGAAGGATCCCCTGGACGAGATGGTTCTCCT 
GGCGCCAAGGGTGACCGTGGTGAGACCGGCCCTGCTGGACCTCCTGGTGCTCCTGGCGCTCCCGGTGC 
CCCCGGCCCTGTCGGACCTGCCGGCAAGAGCGGTGATCGTGGTGAGACCGGTCCTGCTGGTCCTGCTG 
GTCCCATTGGCCCCGTTGGTGCCCGTGGCCCCGCTGGACCCCAAGGCCCCCGTGGTGACAAGGGTGAG 

10 ACAGGCGAACAGGGCGACAGAGGCATTAAGGGTCACCGTGGCTTCTCTGGTCTCCAGGGTCCCCCCGG 
CCCTCCCGGCTCTCCTGGTGAGCAAGGTCCTTCCGGAGCCTCTGTCCTGCTGGTCCCCGCGGTCCCCCT 
TGCTTCTGCTGGTTTCTCCCGGGCAAAAGAATGGACTCANTGGGTCTTCCCAGGCCCCATCGGTCCCCC 
TGGGCCCTTNAAGGTCCCAACTGGNGAATGCTTGGTCCTTGCTTGGTCCTTCCCGGNCCCTCCNTGGAC 
CCCCTTGNTNCCCCAAGGTCCTTCCAAGCGGGCGGGNTTNCNAATTTGANCTTCCTG^ 

15 CTTAAANAAAAAGGCTCACCNAATGGTGGCCCGTTNCTANCCGGGCTTNTTAA 
TTNAACNNNACONITCAAGTGNGGAN^^ 



NCANNATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGGATCCCCCGGGCTGCAGGCA 
20 CCCATCAACCCCCAAGCTGAAGTTCTATTTAAACTATTCCCTGAACACTATTAATATAGT^^ 
ACAAAGAGCCTTATCAGTATTAAATTTATCAAAAATC^ 

CCAAATATTACAAACACCACTAGCTAACATAACACGCCCATACACAGACCACAGAATGAATTACCTAC 
Q GCAGGGGGTAATGTACATAACATTAATGTAATAAAGACATAATATGTATATAGNACATTAAATTATAT 
5 GCCCCATGCATATAAGCAAGTACATGACCTCTATAGCAGNACATAATACATATAATTATTGACTGNAC 
m25 ATAGTACATTATGTCAAATTCATTCNTGATAGTAT^ 

Zt CTTAACNANGNNGCNGGGANACACCACCCNCTTGGTAGGGANGCCTTTTTTTO 

,2 ACGGGGGGGGGGGGGTTTTTANGGAATTTNNCN^ 

?2 AAAGGGGCCNTTNTTTTNNTTTTAAAAA^ 

^ TNNGNCCNCCNAAAAAAGGNGGGGNGGGGNNAA^^ 

=r«30 GGTGGGNCCTCANTTTTGGGCCCGNNAAA 

W ATTAAANGGNTTTTTGGGGCCCCCCCCT^ 

a AGGNTNTTATTTTTTTTTTTT^ 

U * TTTNNAANAANTTTNCC^^ 



i NNNNATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGNAT 
NTCCTCCCNNNGCCC AC AGGC ACNNCNN CTATCCGGN ACCNTN AGGNNNCN CCNNNGCCTTCCNTGG 
NCTTTGAGCNNGGNATAACNTATTTATGATGGNANACCGGGCACNCTTGGGAATGGNCAAAANGGNT 
40 NNGCTNCNNNNTTGGGGCTNGNNGNCGGCTTANNTGAANNNNAGATO 
GGAAANGGGACGNCCCCTTNTCNNATGNNGAAN 
NAGAAGCCCCCTCAACCNGAAANCCCTGCCCTTTTN^^ 
GCCCNTCCTTTCTAATCGACNTTCCAGN^ 
GCTNNTNNNNTAAGACAGCACNCACN^ 
45 NTCAAGCNCTAGANTTTGATAGGGGNNACAAAA^ 

NTCAGGNGGTNNCCTTCTAGTGCNNGGNNAANGGNGWGCCCACTTTC 

TCGGANAANTTTCTGGGAGGNNTGCCTNTTGCAAAAGGNGATTTCNCCCCCCNCCGCCCCTTCTTG^ 
NTNNNAACAACAAGNGNCCCCGGCTTNNA 
TATNNCCCANGANCCCTCGCCACCATNGTNGGTNNC 
50 GNCGAGNTCCCNTGGAANNNNTCTNNNGANAAA^ 

GNCGCNNACTTGGTGGNCCCCCCCNNCTTTNNTNCNGCANNCGCCGCC^ 
TGGNNNATTTTNNNAAGGNTTAANNNGTCCCCC 



55 GANACCCGANANTTANACNNTTNTCTNNANTANNNNTTTTT^ 

>WGACGNCCNCNTWCNANNACTNCNANGACNTNNAGTANAGANGAGTGCTNCG 




N 
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GNNNGANNCGNGGGTCNNAGACTAGGCCT^ 

ACNAGTGGGCGGCCNCNTCCTATAATNAGTGCCGTTCCCCCTTTTTTN 
ATTTTTANNCCNCANNAAANCTCmTNTACGNCNCTNG 
NTNGCTNTCCCNCNGTCCTCANCCNCNTATN 
5 ACNCNACACTACCAANNCTNCAANATANT>W 
TNNATTTTANTCATTTATTCNNNTATNATTANN^ 
NCTNCACATANGNCTNNNTTGTNATNNC^ 

NATATNACNNTCNTCGACNTTTNANACNCNACAGTCANNTNNANW 
NCAATAATANATNANANTCACTGCCTNTCNN^ 
10 TGANNCNCNCCCCCGTCATANCTTTNANGATTGCCNNANCAGNANCCCC^CAGNNNACTO 
AATANCCT^TTATTCTCTNNCAATNCTTTCTCAC 

NCCTCGATTNTTCCTNGACTCCCTCTTTTCNACNCNACCAACANTCCNCNTGATACCNCNATA 
CTNATNCTNTTATNNNNCACTACCCNTNNNCCTO 
AAGTTCTTTCNTNCNNGTATTCNT 
15 TANTISnsfGNTNATTTAGANCNNNNGNNTTATTO 

TNCNGTCGTATNCCACTGACCAANCCTCTGTANTANACTCACGTATCCTNTNATCNCNTAATTATAGNC 
TTCTNGCNCTAGTNGNATNGTNTTTAGNATCAACTC 

NGTANT>WTGANCNNAACACCACNNCNNTCANTCCTCANCNGANGTGAGNCNNCCATCGATO 

ACTCCGTATCTCNTNNTTNTCNTCTNTGTNCCCCNCTNCTCTNTWT^ 
20 CTANATCGCTCTCGTATCNNACCTCTNNTO^ 

ACGTNGNTNTACTAAANCTNANNNNTTAATNNCTCATTAGGTCCTNCNCTATO 

GGCTTGTNCTNANAAACGCGTNCCCAACCNTATATGGATCTNACTCTATTGTGTTNCTCTCATA 
O NANTTNTNACNCTAGGTNAGTNTCNTATAGNACGANNATTTTNG^ 
J TNNCG 

i 25 

1j ganacccgananttanacnnttntctnn^ 

w 1 nngacgnccncnnncnannactnosfangacntnnagtanaga 

h 1 gnnnganncgngggtcnnagactaggcctnccntcgntttnggngncnnnnto 

=h30 acnagtgggcggcc^cntcctataatnagtgccgttcccc^ 

lij atttttannccncannaaanctctnto 

a ntngctntcccncngtcctcanccncntatntncnctatcgtcntcnctcttttntcto 
q acncnacactaccaannctncaanatant>wcctc^ 
f|l tnnattttantcatttattcnnntatnattann^ 
^35 nctncacatangnctnnnttgtn^ 

natatnacnntcntcgacntttnanacncnacagtcanntnnan^ 
th ncaataatanatnanantcactgcctntcnnanncnccngaanggttgacnnntncctc 
tganncncncccccgtcatanctttnangattgcchnanc^ 
aatancctnnttattctctnncaatnctttctcaccacanttnto 
40 ncctcgattnttcctngactccctcttttcnacncnaccaacantccncntgataccncnatag^ 
ctnatnctnttatnnnncactacccntnnncctncct^ 
aagttctttcntncnngtattcntctcnc>w 
tantnngntnatttagancnnnngn^ 

tnosfgtcgtatnccactgaccaancctctgtantanactcacgtatcctntnatcncntaattatagnc 
45 ttctngcnctagtngnatngtntttagnatc 

ngtantnntgancnnaacaccacnncnntcantcctcancngangtgagncnncca^ 
actccgtatctcntnnttntcntctntgtnccccnctnctctntcntacnntcgccnta 
ctanatcgctctcgtatcnnacctctnntn 
acgtngntntactaaanctnannnnttaatnnctcattaggtcctncnc 
50 ggcttgtnctnanaaacgcgtncccaaccntatatggatctnactctattgtgttnctctcatatcato 
nanttntnacnctaggtnagtntcntatagnacgannatttto 

TNNCG 

55 TTNNAAAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
GAGTTCTGGAGCCAGTATCGGATCAATGTGACTGAAGTGAACCCCCTGGGGGCCAGCACCCGCCTGCT 



o 
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GGATGTGAGCTTGCANAGCATNTTGCGCCCTGACCCGCCCCAGGGCCTGCGGGTAGAGTCAGTGCCTG 
GNTATCCTCGCCGCCTGCGTGCTAGCTGGACNTACCNTGCNTCNTGGCCCCGCCAGCCCCANTTCNTG 
NTNAAGTTCCGTNTGCAGTACCGTCCAGCANAGNATCCAGCCTGGTNTACGGTGNANCCAGNTGNATN 
GAAGGAGGTAATNACCGATNCTGTGGNTGGCNTGCCCNATGTANNGCGGGTNACCGCCCGGAACTTT 
5 NTGNATGCTGGCACCTGAANNTCNTGAAGCCCCAAGGCCTGGGGGANTCCAAGCACTGANCCCTTACC 
AAAGGAAATGCCANTTGGGGACCAGCACCCCCCNCCAGACGGAGGAANAACCTTNGGCANACAGCCC 
CCGTTTCCCCNAAAGCCGTNCNTTTTTACCCAAACCCA 
AACAAGNGGCCCGCCCTGGCANTTTTTGGNAAATTTTO 

GGCATTNGGGGCTTTGGNTAANGGTTGAAACCAAATGAAAANGGGTGGGCCCCCNAAAA 
10 TTTTTGGNCCCCAAAAGATTTTAAGGGGAAAAACNTTTCAAGGAA 
TTGGNGGGCCTTTTANTTTNNTTTCCNCCCAAA^ 

AACCCCCGGGGGGGNAAAANAAAATNCCCCCTNGGGGGGGGGGGTTTTTAAAAATGGN 
TTTTGGGANCCCCCNTTTTTTTTTNNAA 

15 

TNNNNCAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAATTCGGCACGAGGCAGGACACAGGTGTCGTGAAAACCACCGTTAAACCTAAGCCAAAATGGGAAA 
GGAGAAGACCCACATCAACATCGTTGTCATTGGGCACGTAGATTCAGGGAAGTCTACCACGACTGGCC 
ATCTGATNTAC^AATGTGGCGGGATCGACAANAGANCAN^ 
20 GATGGGAAAGGGCTCCTTCAAATATGCCTGGGTCTTGGACAAACTTAAAGCTGAACGTGAGCGTGGTA 
TCACCATTGATATCTCCCTGTGGAAATTTGAGACCAGCAAGTACTATGTTACCATCATTGATGCCCCAG 
GACACAGAGACTTCATCAAAAACATGATTACAGGCACATCCCAGGCTGACTGTGCTGTCCTGATCGNT 

D GCTGCTGGNGTTGGNGAATTNGAAGCCGGTATCTNCANGAACGGGCAGACCCGTGAGCATGCCCTTTT 

fc g GNCTTACACCCTGGGTGTGAAACAACTATTNGTTGGCGTTAACAAAATGGATTGCACTGGCCCCCT^ 

k%25 ACCCNTAACAAATACTAATAATTTGTC^ 

^1 CTACCCACAAACATCGTGCCAATTTNTGGCTTC 

« TTTTGCCTTGGGTCAAGGGATGGGAAGGNCACCCGTAAGGGCCGGGAATGCCAANGGGAACCCCCCT 
F/ GGTTGAAACTITrGGAATGGNTTTTT 

^ TTTTTCCGGGGGNGGNCAAAAAAAANGGGGGGGTTTTGGGNCCTGGCCCCTGNGGGGGC 

a 

0 AAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTC 

01 GGCACGAGGAAAAACAAAACGGACCCGGGGGTACATGCGACCCTGAAGTCACTCAGTAGTCAGATTG 
p35 AAACCATGCGCAGCCCTGATGGCTCTAGAAAGCACCCTGCCCGGACTTGTGATGATTTAAAGCTTTGC 
m CATTCTGCAAAGAAGAGCGGAGAGTACTGGATTGACCCTAACCAGGGATCTGCTGAAGATGCAATCA 

AAGTTTACTGCAACATGGAAACAGGAGAAACATGTATTTCAGCAAATCCATCCAGTGTACCACGTAAA 
ACCTGGTGGGCCAGCAAATCTCCTGATAATAAGCCTGTTTGGTATGGTCTTGATATGAATCGAGGATCT 
CAGTTTGTTTATGGAGACCACCAGTCACCTAATGCAGCCATTACT^ 
40 TCGAAAGAAGCCTCCCAGAACATCACCTACATCTGTAAAAACAGTGTAGGATACATGGATGATCAAGC 
TAAGAACTTGAAGAAAGCTGGGGTTCTCAAAGGGTCAAATGACTTAAAAATCAAAGCAGANGGG 
CGTTAGATTCANATACATAGTTCTTCATGAATTCTTGCTCTAAACGAAATGGNAACGNGGGCAANACC 
NTCTTTGAATNTANAACGCAAATGNGGCACGCTTGNCCATCATANATCTTGGCCCCTGGGGATGTTO 
CAGTACCANANCCAANAANTTTGGCGTTGAAATTN^ 
45 GNNATCCCTTGGNCANTGGGCCCCCCCCCCCTTACCCTTAGNGGNCCCCCCCCCTTTCCCCAANAANTT 
TTTACTGGTTTGAAACCTGAACCCTGGNAACCNTTTGAAANAANGGGGTGG 
NTN 

50 TTGANCNCNNCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
ATTCGGCACGAGGNNCCNNNCNACNNTTNNTCNATGGGGGGNNCCTNGGTCAA 
TANNCNNGCATGANCNTANNANCACCCGGCNTTGGTGACCGCNNNCCCCNCTNACACGTTGAANATC 
ATTANTATTTCTATCTCACACANGNCTCATTCGAAGCTAGCCCTCGCCGAGTNTGTATTNNTCNAN^ 
NNTNTTNATTATANNNNN^ 
55 NGNACTATACCTTTNNNNACCACNAAA 

TNTCNNNNNTTNNCAGCATNGAATTTATACTATAATGTTT 
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NGAAAATTTCATATTATCCTAAGTATTACAGNATTAGTC 
TTTATTTCCTCNGCGGNTTATATCATTAACTTTCTTTAATTCTT^ 

NATTACNGACCCCCTATAAAATAAATGNAAATTAAAAAAAAAAAACCCCCNCCCCCCGGGGGGGNCG 
GGAANNNNNGGTNCNCNCTTAANNTC 
5 GGNAANNNNCCCCCNTTTNNGCNNNNTNGNT^ 

GGGNGGGNCCNCAANTNGNNNNGGNCCCNNTTTTNNGNCCCCNN^ 
GNT^A>nWWTTTC 

10 GCCTATANNGAGNTGNATNNCAGNGGCGGCCGNTCTAGAACTAGTGGATCCCCCGGGCTGNAGGAAT 
TCGATATCANGCTTATCGATACCGACGACCTCGAGGGGGGGCCCGGAACNNANTTNNCCCTATNGTGA 
GTCNNATTNCAAGAATAAACGGATCTTGAAT^ 

NCCCTWATTTCCCCTNNNAGGNGNTTTANTAAAAAGGACTGTNACTG 
NANANTCANCCNNCTNACNCTCCTGTACCACANGNGOT 
15 NTGANNACACTNNTNNTNNTT 

ATTTCTCTAAANNNNANACNNCTNCTNNTTTATA^ 

ANNNGNNNNAATGTAANTTACNANNCTTNGATAAACCCGTNATNNANTANA 

NATNGANGTGNCTAAAAAANATNATNNCNNNNAAANGTTTAG^^ 

TTNTTTNTTNNNATNNATNTNNACC^ 
20 TTCCTANTNNNNAANNTNNNANNN^ 

ANNANNNATNCANTNCTCNANNANCTANANNNANNTANGGAAAT^ 

NNTTTNNNTTNTTNTNATTNTTCN 

NTTTNACTCAANCNTATNANTCNNACGN^ 

TNTCTNCAANANNCNGCAATCANCATCTGN^^ 
25 NTNTANNTGNCTTNANANCGTANTNCAANTC^ 

T 



I. 



NNNNACTGGAGCTCCANCGCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTTGAGGGCCC 
?^30 NGGCTGGATCAGCTGCTGGGGACACTCTGACCCCTCAATGCGGGCCTTCCTGCTCTCCCTGGCTGCCCT 
W GCGTGACAACCACACCCACTCCGACATCCAGGTGAAACTCTTTGTGGTCCCTGCGGACNATGCCCAGG 
5 CCCGAATCCNTTATGCCCGCGTNAACCATAACAAGTACATGGTGACTGAACGGGCCACCTACATCGGA 
O ACCTNCAANTGGTNTGGCANCTACTTCACCGAGACGGCNGGCACCTCTCTGCTGGTGACACAAAACGG 
Ql GCGGGGTGGCCTGNGGAGCCAGCTGGANGCCGTGTTCCTGAGGGACTGGGACTCCCNTTATAGCCATG 
Q35 ACCTTGACGCTGCCGCNGACAGCGTGGGCAACGCCTGTCGNCTGCTCTGAGGCCCGGTCCGATGGCCA 
pi GGCCAGGCCTGCAAGGCCCTGGTGTTCCGGGTCTCCATCCCCTGTCCCTGTGCCCCCCGNTTTTGTCTG 
J i ACCCGTTGTGACTNCAACAGGCTCCCNCTTAGCAACCACCCCCACCCCAGCCTTTCATTTCTACCTCCA 
[ CCCCCNNTTGGNCTGATGCTTGTGGGCCCCAAGAAGACCCANCCGAGCTGNGGGAAGGGCTCAATNC 
CCAAAAANAAAAGTGGGGGGTGCATGCTTNGCCTTACCTTCCTGGGCCAACCCCANTTTCCAGGGCAA 
40 AGNAAGGCCCCAGGTNATAAATAAAAAAGTCAAATTACTTTGGNTTTNAAAAAAAAAAAA 
ANTNGGGGGGGGGGCCCCCWJNCCCAATTTTCCCTTAAA 
NNNNNNNNNNN^^ 
TNNNNNNNNN^ 

45 

GCCCTATCTGGAGCTNNANCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 
TCGGCACGAGGCTGGNATACAGGAGGCCCTCCTACTTCTCTGGGAACTGCCGGACGAATTAAAGTGGG 
GNACTGGAAGTGCTNTAAGGGAAAAAAAGANCNCGCGTCTTCAAATTCATTTGAAGANCTO 
NCTTTCCATGAAGCTGGTTGNGGGGGGNGNGGCANANTCCTACTGNATTCCCGTANANNGGGCTGNTA 

50 TGGGNGCGGCCCACTTATTANAACANANAGGCCGCTGNCCGAGGNTNACTTCCACNCNCCTTTTCCTG 
GCTTGAGGCNCCCAAACTNCTCAAANCTANACNGGCTGCTTCTNANAATTTCANGGAGGCGGGAGAA 
GTATAACCCCCCTGGGGAAGAGGGGGCCACATGATGTGGTTCANCTGGAAGACACGCACACCACATG 
CTCTCTGGGATNCTCTGTACAGAACGGACNACACTTGNNTCNACGCOSfANNGTCACATNTCGACTGNG 
CAACTCTTANNATNnSTAAGGACCCCTCGGGCCCNGTGGCTGTTNATATGCNCTA 

55 ACAAATTTGTAGGAAATACCKNTTTTTTTTNACAT^ 
GGGTTTTTTCATTTNAAAAATGTGNTCTGCTTNTTATO 
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GTTTTTCCCCCATCANNAAGGGNNAC^ 

ACTTGGCNACCCCCCAAGCNGTNGTTGTTNTAAANTGTTNNCCCCCCCCCCCCCCCCCCC 

CCCCNTTTTNAANGGTANCTCTCCTNCTTCCACGCATTNNN 

CGCANNCATTTTTCNNNCNNCACACTNCATCNATANNCTNCCG 

5 

TGAGNCCNTNANNGNNTCGTATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
NCNAGTNNTNGTTTTNTTTTTNTNCCAGNGAA 

ANNAATNGGNTNCATNGCTNCCCNAANCGGNNGTCNNCCAAAAANGCGNATGTO 
1 0 AACTTNTNNTANAAAAACCCCNNNGNGGTNGGNAGGGKN 

NGGCCNNGNCNTCGGGNNGNTNCCCGGTTTCANGNT^ 

CCNANTTNTGCC^TNTGAACNC^ 

GNA^GNCAANCACNGNGCGACANNTNTACN^ 

TTNTCCCTGAANGGGAGAATAAGGGCNTTTCTTTC 
15 NCAATGTTNTGGNNCCCTGGNCCNNCNGCACAAAAAN^^ 

NANTCNTANAGGGAATTTCNTTAAAAATNTCTGNNNCTNAANTN^ 

NCAGNCNNACNGTTAANNCNCTCGCCTTNTTNTCNCANGAACNNTTTG 

AAANTTCGTGNANNNCNGNGNANCAAGTTTTTTTNAACAC^ 

NANTCCNTTTCNCNGNNANCTTNTNNAGNNNGTTTNA 
20 CTTTATGNCANANNCAAAATCTCCNACNCTTCGCTTGAATTQSrACCNNAAACC 

CCTAATNCTCNTGGTTNTNTCACTANA^ 

TCNCNTGAAGGCCG 

: =t=r 

TTTNAGCCTATNNGGAGNNGNATNNCAGTGGCGGCCGCTCTAGAACTAGTGGAT 
" GTCCGAGTTTTTTTTTTTTTT^^ 

J. AANNATGGGNNNCANNGGAANCCCANCCGGGGNCNCCCCN^ 
y 1 ANNTNNTTTTTTAAAAAANCCCCNNNGGGTNGGAC^ 
'*t AANCCNTGGGCNNNGGNNGNTTNCNGGGGGCCCGGOT 

GCCCGGGTNNCCCATTTNANCCCCAGGNNNTTTNGNANGAANAAAAT^ 
UJ GGGNCNANTNTGGGCNGGCNCCTWCCAGGGNTGGG 
3 CCNGGGGGGNAGNGCCTTTTNGGTTNAAAAAACCTNTC^ 

P CNNGGCNNNACCCCNANCNTNGGGGGGGGNCCCCCTCCNGGNCCCGGGGAAAANGGTTTTCCCAAAN 
fR NCNNTTCCCCCNTTGTNGNNCANTTTTGGGGAAGGTNCCANAATNGGG 
J535 ANGGNNGNTTCCCNCGGGGTTATTTTTN^ 
^ AGACNGGGGGGGCCCCCANNCCCCCCCNGNGGNTTTTTTTGN^ 
~ NCGNNGGGNGGNCCCTTTTTGGGGANCCACCCCCCCCCCTWGCCTTNTO 
U TTTNACCNNAACCCCCCCNNTTTGGTTGGGNGGGGGA^ 
TTTTTTTAACCCCCCCCGGGGGGGG 

40 

TTNANAAAATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
GAGTTCTGGAGCCAGTATCGGATCAATGTGACTGAAGTGAACCCCCTGGGGGCCAGCACCCGCCTGCT 
GGATGTGAGCTTGCANAGCATNTTGCGCCCTGACCCGCCCCAGGGCCTGCGGGTANAGTCAGTGCCTG 

45 GCTATCCTCGCCGCCTGCGTGCTANCTGGACNTACCNTGCNTCCTGGCCCCGCCAGCCCCANTTCNTGN 
TCAAGTTCCGTTTGNAGNNCCGTCCAGCACAGNNTCCAGCNTGNTNTACGGTGGACCCAGNTG GATTG 
AAGGAGGTNATNACCGATGNTGNGGTTGGCNTGCCCNATGTANGGCGGGTCACCGCCCGGAACTTTTT 
GGATGNTGGAACCTGAAGNTCNTGAANCCCCAAGGCNTGGGGAANTCCAAGCANTGACCCCTTACNN 
AAGGAAATNCCANTTGGGGACCANCACCCNCACNCAGACGGAGGAAAAACTTTTGGGCANACAGCCC 

50 CCGNTCCCCNAAAGCCGTTCNTTTTTACCCANACCCAA^ 
AACAAGGGGCCCGCCCCTNGCTATTTTTNGGAAATNTT^ 
CCTGGCNTTTGGGGCNTTTTGGTTTAAGGGGTTGAAACCCAATNTGAAAAG 
AATTTTGGGNNTTTTTGGNCCCCAAATN 
CCCTTTNAAAANAACCNTTGGGGGGCCCTTTTTATNNTO 

55 GGGGGGGGGGGAAAAANAAAAANCCCCGGGGGGGGAAAAANAAANNNCCCCTNGGGGGGGGGGGT 
TTTTAAAAAGGGNAAAAAllU'll'llTGGAANNCCCl'll'l'l'rrrrNNAA 
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AACAAANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
CGGCACGAGGCACGGCTTTTCCCCCCTCTGACATCGTCTGGGGTCCTGATTCTGTCCTCGTCTCTTTGA 
5 AAGCCCTCTGATGAAACAACGGCCCCATCCCTCCCCTACAAGGGTTTCCATTTCCCCCAAGTCGTCTAT 
GCATTTCTCTCACCGTTTTCTGCCTCATTCCTAGAGAAAACGGGCATCTCATGTTCCACCCTCTGAGAC 
CCCCCCTTTCAGAAAATGCTGTGCATTTTGGAGACGTGAGGATTTCGTCCAAAGTTCTGAAAGCATTTG 
CGGAGAGCTCGTTAGAAAATAAAAATGGGAAAAAGCAAAACGAAAAGGCGGTGTCCCCCCACGTCCC 
TTTCCACTGAGTAAGACCTAGCTCTTTGCGATTGTGCAATAAACTACTTGCCGTGAGAGCAGGTGGCC 

10 ACGCTCCTGCCCAGACTACTAACTGACACAGCACANGACGGCGGGCTGCACGGGGGCCTCTCCCAAAC 
GCCTNCCATGAGCTCAGCTTCCCCCACCACCACCACCAAGCACCGTGT(nTGGCGGNGTCTTTACATTT 
TAACAAGTATTTTATATTTTCTGNAACCGCACTAAGTCTTAAGGGGTTTTAAAAGCTTCGGTTGGTTCA 
TACTCACAATCAAAACl'l-l'l'l'l'lTl'n'l'rnAAACCCCCCCNANGGNCCCCANTTGGCCCAAAAAAAAA 
AAAGCClUU'I^Ul^l'lUUGNCCAAAAANACTTTTAAAAAAAAACCCTTTTTGNGGGGGGGGGTGGGNNC 

1 5 CCCTTTCCCGGGNAANAAATTGGGGNNNNTNGGC ATTTTGGGGCCCCCGGCCCCGGGGAAAAANAAA 
AAAACCTTTTCCCCCCCCTGGGNNhWGGGGGGGGGGGGGAAAANCCCCCGGGGNCCCCTTTTTTGGN 
NNTTGGGTNAANCCCAAAANAN 



20 NAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCAA 
GTGCGGGGGCCGCCACGGCAGCCTCCCCAGGGGCAGCCCTTGCAGGGCGGCATGCTGGCCTCCTTACG 
CCAGAGCGGCTCCGACCTGGCCTACAAGCTGTGCCACAATGAGTGGGTAGTGGTGCAGAGCTCCACGC 
O ACCTGGTGGACGTGGCTGGCTGCGCTGTGGACGTGCAGCTGCTCGAGGACTCCCACCAGGTGAGCAAA 
*B GACGGCTGCAGCTGCAGCTGCTACTTTCAGCAGCGGTACCACCTGCCGTGCCGGCACATCCTGGCGCT 
fD25 GCTGCACACCAGCCAGAGGCCTGTGAGCGAAGCCATGGTGTGCCGCCGGTGGCAGAAGAGGTACCAG 
SJ CACCTCCTCGGGCCCTGCGGGGAGCTCCGGGACCCCATTCTGATCCCAGCAGATGCAGGCCAGCCAGG 
m GGAACCGGGACGGAACGACATGATTCAGGACCTAAGCAGGGAGCTTGCAAATCTGCTGATGCAGAGT 
iV GAGGGACCAGAGCTGGAGGAGCGCTGCTCCACGCTGCGCAAGATTGTGGACATTNTGGGCGGNCCCC 
r c CGCCAGCCTTCTGAGCCCAGTCACCAANCCGANGGAATTTCANGGATGTGGGCTTGNCTNCCTTTTCTT 
°U 30 NTGGGGAAAGCANGAAGGAAGGGGANGGACTGGCTTCTTGCTGGCACCCACCATTTCATGGTTGAAA 

CCCCTTTGCCCTTGGCATTGCTTAGGNCGGCAAGCCCC^ 
1. GGGGGGCCANGAAATTTGCCTCGGGGGTCAGGGTTTTAAANCAAAGGTNl-rrrri'lNGGGGNNGGGTT 
C3 AAGGAAAAAGGGTTNCCAAAAAAAAAAAAAAANCCCCTTTTGGGGGGGAAAANCCCNTTTNAAAATN 
CP GGNCCCOWTTTTTGGNCCCGGGGTTTT 
□ 35 

m 

Q AAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGAAAA 
y, AAAGAGAAAAAATTTAAAATAAAAAAAAAGAAAGAAACCTCCAACGTATTTTATCACTACCTATAGG 
r AAGAAATCCTGCITrGAGAGTATTTGTAATGCGGTTTTC 

40 AAAACCCAACAACTGAGACTGCCTAGCCCGCCGGTCCTGTGCGCTTTTATTGTGCTTCTAACCCCAGTA 
GAGTAGAACTAAATTGCACTGAATGTATAGTTAACTGTCTTGAATCCTCTGTTTATGCAATGTGCTCGA 
AAGAAAAACAACGTTAAAAATATATCTATAATAATAATTTTTGGTCATTCGTCTTTATGTCCAGCTATG 
AATGTAGATTTTGTGTCCCGGCAGCAGCTCTGTTTCTGGTCGAAGTACTTTGTATTGTATACCGTGAGT 
CATAATAAAAAAAAAAAAAAAAANCTNGGGGGGGGGCCNGGNCCCCANTNCCCCNTATNGGGAGCG 
45 GTTTANANNNNNNNNNNhnsn^^ 
>ttJNN>INNNNNNNNNNW 
>nWNNNNNNNnSINNT^ 
NNNNNNNN>WNNh^ 
NNNNWnWNNNNhTNN^^ 
50 NNN>WNNNWWNNMW^ 



AAANCTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCGTGGGT 
AGAGCGCCTGAAGGCCTCAGGGACGCTTCGAGAGTATAAGGTGGTGGGGCGCTGCCTGCCGACCCCC 
55 AAATGCCACACGCCACCCCTCTATCGCATGAGAATTTTTGCGCCTAATCATGTTGTTGCCAAGTCCCGC 
TTCTGGTACTTTGTGTCTCAGTTGAAGAAGATGAAGAAATCCTCGGGGGAAATTGTCTACTGTGGACA 




GGTGTTCGAGAAATCCCCCCTGCGAGTGAAGAACTTCGGCATCTGGCTGCGCTATGACTCCCGCAGCG 
GCACCCACAACATGTACCGGGAGTACCGGGATCTGACCACTGCCGGCGCCGTCACCCAGTGCTACCGA 
GACATGGGCGCCCGGCACCGAGCCCGGGCCCACTCAATCCAGATCATGAAGGTGGAGGAGATCGCAG 
CCAGCAAGTGCCGCCGACCCGCGGTCAAGCAGTTCCACGACTCCAAGATCAAGTTCCCACTGCCCCAC 
5 CGGGTCCTCCGTCGCCAGCACAAGCCACGCTTCACCACCAAGAGGCCCAACACCTTCTTTTANGTTCA 
GGCCCTCTGTCCCCAGGGCTGCACAAATAAAACTTAGTGGGAAAACTGNNNNW 
NNWTNNNNNNNN^ 
NANNnsTNTNTNNNN^ 
NNNNNNNNNNNNNN>^ 
10 NNNNNNNNNNNN^ 

NNNNNNNNNNNNNNN^ 



GCCTATANNGAGNNGNATNACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTG 
15 CGAANGCCAGGGAGTTCAAAGAATGCGTGGAGTGCTTCGAACGCTCTCTGAAGATTAATCCCATGCAG 
CTCGGAGTGTGGTTTTCTCTGGGCTGTGCCTATCTGGCCTTGGAANACTACGGAGGTTCAGCGAGGGC 
ATTTCAGCGGTGTGTGACTCTGGAACCCGACAATGCTGAAGCTTGGAACAATTTATCAACTTCT^ 
CCGCTTAAAACAAAAAGTAAAAGCTTTTAAAACATTACAAGAAGCCCTCAAGTGC 
GGCAGATCTGGGAAAACTACATTCTCACTAACACTGATGGTGGAGAATTTTNTGANGCCATTAAAGN^ 
20 TATCATCGGCTCGTTGTNCCTACGANACNACTACGATGOT 

GNCGANTGATNGNNATGGACCNGNCCGATNTGGCTNAGNANGAACCCGNCCTCNNCAAAGAAAGN 
CCAGGAGNTNNTTTNGNNNAGTGTCTTTC 
O CNGTTNGNCTGCTTCANATTNGAAANGGCCCCNGGGNTN^ 

\Q NACNCCCCTTNCANTNTCTTANTGNNANNCATNGGNNGNCCCNACCCCCCATNT^ 
fS 25 AAAAATAACTNTTTTTTTNATNTAAGGGNNNNANANANCCNTAN 

M AATTTNAAANAAAAANAAAAATCCCNTCCCNGGGGGCCTTTTAAANATATNCGNGTTTCC 

m t ANNCNANTTTTNGGGNGCTCTN^ 

il GGAGAAAAATANNNCGNCGAGTATTNTTATGNTC^ 

r p NTNCNNNNNTNTNNAATANTTCTTCNTNCNCTN 



!^ NCANNANCTGGAGCTNCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTA 

« GTAAACCCAAGCCCTTGACCTCTTACAGGGAGCTTTGGTC^ 

CH ANCNTGGGNATTNAACTTTNANCTTNANGGNCC^GGTTANNA 

□ 35 CATNNNNCNANGGAGNNCAAAAGGTN^ 

CP CNAAAAGGGCNTCGGTATGGNANAANTCTTTTC^ 

p CTNNANNTTTTTACNANTNAGGCNTGGCCCCAACCCTNGACNATAGGNGGTO 

£ GCTTCTCACCACATATAACCCCCTATANAAGTCCACATGNGCACACACACTCTGTGTCTATATGNGNCT 
TCGGNGAGTTCTATANACACTGAGNCCNNATATATANTATNATANAGGGANACGCGAGCGNATATAN 
40 CACNCGCNNTNTNTANCNNNATCAN^ 

NNANACNNNTTNCTATATCCNACGGAGGANT^ 

GCGNTCTCGACGNTCATNTGGGGGCACCNNTCTTTAATAAGTGNGCTGCTTCCCGCCGACAAAAAAAA 
ATATTTTACTTCTTAACCACCACTTCTGCTNTTAAGACGCNGGCCNGATGNTGNCGTTO 
NGTAGGGACGATTTCCTCCATGATGCTATCTATTGAN^ 
45 NNNNNNNNNNNNN^ 
GGGNGCCCCCN 



TGAGNCCNTNANNGNNTCGTATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
50 NCNAGTNNTNGTTTTNTTTTTNTN 

ANNAATNGGNTNCATNGCTNCCCNAANCGGNNGTC^ 
AACTTNT1WTANAAAAACCCCNNNGNGGTNGGNAGGGNNGACC 

NGGCCNNGNCNTCGGGNNGNTNCCCGGTTTCANGNTTNGNGAANNTGGNATNAAACCTO 
CCNANTTNTGCCNNTNTGAACNCN^ 
55 GNANNGNCAANCACNGNGCGACANNTNTACNATGTNGAAANNCCAANACTTCTNATACNNNNCCC^ 
TTNTCCCTGAANGGGAGAATAAGGGCNTTTCTTTGTGGNANAAANACCCTNATAAAGCNCCCTGGGAC 
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10 



s 

m 



NCAATGTTNTGGNNCCCTGGNCCNNOTGCACAAAAAN^ 

NANTCNTANAGGGAATTTCNTTAAAAATNTCTGNNNCTN^ 

NCAGNCNNACNGTTAANNCNCTCGCCTTNTTNTCNCANGAACNNTT^ 

AAANTTCGTGNANNNCNGNGNANCAAGTTTTTTTO 

NANTCCNTTTCNCNGKNANCTTNTNNAGNNNGTTTO 

CTTTATGNCANANNCAAAATCTC^ 

CCTAATNCTCNTGGTTNTNTCACTANAATAACATNNNNANAAAN^ 
TCNCNTGAAGGCCG 



TGAGNCCNTNANNGNNTCGTATTACAGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
NCNAGTTWTNGTTTTNTTTTTNW 

ANNAATNGGNTNCATNGCTNCCCNAANCGGNNGTCNNCCAAAAANGCGNATGTNCTTNGNA 
AACTTNTNNTANAAAAACCCCNNNGNGG 
15 NGGCGSTNGNCNTCGGGNNGNTNCCCGGTTTC^ 

CCNANTTNTGCCNNTNTGAACNCNNGGGGATTTGNGGAGAGANNCCCACNNGACN 
GNANNGNCAANCACNGNGCGACANNTNTACNATGTO 

TTNTCCCTGAANGGGAGAATAAGGGCNTTTCTTTGTGGNANAAANACCCTNATAAAGCNCCCTC 

NCAATGTTNTGGNNCCCTGGNCCNNCNGCACAAAAANTTNNANNGG^ 
20 NANTCNTANAGGGAATTTCNTTAAAAATNTCTGNNNCTNAANTNNTTCNCAAAGTTO 

NCAGNCNNACNGTTAANNCNCTCGCCTTNTT 

AAANTTCGTGNANNNOSfGNGNANCAAGTTTTTTTO 
O NANTCCNTTTCNCNGNNANCTTNTNNAGNNNGTTTO 
£1 CTTTATGNCANANNCAAAATCTCCNACNCTTC^ 

0325 CCTAATNCTCNTGGTTNTNTCACTANAATAACATNNNNANAAANNNNCTC^ 
SJ TCNCNTGAAGGCCG 

y 3 
M 1 

"{"30 TTNNANAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 



GAATTCGGCACGAGGCTCTCTTTAGTTCTTTGT^ 
TGGCAATGGTATCTGAATTCCTCAAGCAGGCCTGGTTT^^ 

ACGGTGAANGGATCCAANGGNGGTCCTGGGTCAGCAGNGANCCCNTATCCTACGTTCANTCCNTCCTC 
GGATGTTGAGGCCTTGCNCAAAGCANTCACAGTTAAAGGNGNGGATO 
Q 35 NTGACTAAAANAACCANTGCACAGNGTCAGCAAATCAAANCGGCCTATCTGCAGGANAAAGGAANGC 
£n CCCTGNNTNAAGTNNTGAANAAGGCCNTCNTCGGN^^ 

p NCTCCANCCCANTTNGATGCCNAAAAGCTCCGCGCTGCNNTGAAGGGCCTTGGAACTGATNAAAACCC 
L TNTGAATGAAATTTTTGNCTTCGAGAACTTCCCAGAGAGATCAGAGAATT^ 

AAAACTGAAGAAAGATNTGGCTAAAANACATCGCCTTAAACCC 
40 GTTTGCTNTTTCTTANGGGGGACCCGACCCCAGGGACTTTGNTGAAAAANAACAANTT 

AAANNCCCGGGCCNTTTTTTTAACCCCGGGAAAAAAAAAAAAAGGGGC 

CAATTACCTTTTTTTAACCCCCNGGGGGNT^ 

TCCCCNNTTTTTCCCNCCCTTTNNNTTTAANANAANT^ 

CCCTNNAAAAANNCN 

45 

TNNAACAAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAATTCGNTATGAAGCTTATCNATACCGTCCACCTCTANGGGGGGCCCGGTACCCANTGNNCCCTATA 
NTGANNCACATTACAGCCCGGAGGAATGGTAGATGGCANGTGTTCTTGTTTTTAACCAATATGAGGGA 
50 TGTCCTGAATTTGGTAGAACAACTGTGAGACAACTTCAGCAAGCTTTGTAAACAGGTTTTA 
TTGGGGGTAATGAAGCATTTCAGTTTCGTGAGTAGAGGGCCTACTTTTCTT^ 

AAAGTCTTCTAAATATGTAGTTTCGGTGTATAATTCTGGGCGGGGGGAGriTTT"lTGGGGGGGGAGCA 
AAATATGTTTTGAGTTCTTTTCCCTTTAGGTCTGTCTAGAATT 

GGCGAAAAGAAAATCCAATATCAGGATAATCAGAACACTGCAGGTTTACAGTTATAGAAACTCTAGC 
55 ACAAGCAGCTTTCACTTTGANGTCTGTGGCGCAACTTGTCCATTGGAAGTAATGGCTGGTAAGm 
CTTTTTTTCCCCACCCCTTTATTAAAATATTTT^ 
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TTTTGGGGGGGGNGNGAACANGGAAAAANGGGGGGG 
CCANAATTCTTTTNNNNCTATTGGN^ 
GCACCAACANCCTTTANGGGATNGGACCANTTTTTT^ 
TGNAAAGGGCCNCNCCCCAGGGCNNCTTTTGGGTNATTTTTCN^^ 

5 

TNNAACAAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAATTCGNTATGAAGCTTATCNATACCGTCCACCTCTANGGGGGGCCCGGTACCCANTGNNCCCTATA 
NTGANNCACATTACAGCCCGGAGGAATGGTAGATGGCANGTGTTCTTGTTTTTAACCAATATGAG 
10 TGTCCTGAATTTGGTAGAACAACTGTGAGACAACTTCAGCAAGCTTTGTAAACAGGTTT^ 
TTGGGGGTAATGAAGCATTTCAGTTTCGTGAGTAGAGGGCCTACTTTTCTTT 

AAAGTCTTCTAAATATGTAGTTTCGGTGTATAATTCTGGGCGGGGGGAGll"ri4"14GGGGGGGGAGCA 
AAATATGTTTTGAGTTCTTTTCCCTTTAGGTCTGTCTAGAATTC^ 

GGCGAAAAGAAAATCCAATATCAGGATAATCAGAACACTGCAGGTTTACAGTTATAGAAACTCTAGC 
15 ACAAGCAGCTTTCACTTTGANGTCTGTGGCGCAACTTGT^ 
CTTTTTTTCCCCACCCCTTTATTAAAATATT^ 

TTTTGGGGGGGGNGNGAACANGGAAAAANGGGGGGGGGAAAAACTTTT^^ 
CCANAATTCTTTTNNNNCT^ 

GCACCAACANCCTTTANGGGATNGGACCANTTTTTTTC^TTGGGAAA 
20 TGNAAAGGGCCNCNCCCCAGGGCNNCTTTC 

Q TTNNNNAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCC 

J3 GAATTNGANNTGANGCTTATCGATACCNTCCAC 

C@ 25 NNGANNCNNATTACAGCCCGNAGGAATGGTAGCATGGCANGTC 

%f ATGCCCTGAATTTGGTAGAACAACTGTGAGACAACTTCAGCAAGCTTTGTAAACAGGTTT^ 

m GTTTGGGGGTAATGAAGCATTTCAGTTTCGTGAGTAG 

£ AAAAGTCTTCTAAATATGTAAGTTTCGGTGTA 

CAAAATATGTTTTGAGTTCTTTT^ 

, n 30 CAGGCGAAAAGAAAATCCAATNTCAGGATAATCANAACACTGCAGGTTTACAGTTATAGAAACTCTA 

^ = GCACAAGCAGCTTTCACTTTGAGGTCTGTGGCGCANCTGTCCATTGGAGNAATGGCTGGNAGTTTATT 

*L NTTXTTXTCCCCACCCCTTTAXTA 

U TTTNGGGGGGGGGGGNAACAGGGAAAAAGGGTGGGGGAAAAAAC^^ 

CP CAGAATTTTTTAGGNCTTTTTGGCCAATC 

O 35 GGAACCAACCNCCTTTAGGGANTGGAAAACCCTTTTT^ 

fll TCNAAAGGAACAAACCCCCNGCCGGGNTTGGGGNNCCTTTTAAACCCTTCCCCAAG 

n AAATTGGT 



40 TTGANAAANCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
ATTCGGCACGAGGCTTATNTNAANCGTTNGA>WGNAGGTGGCNCCCNNTAAAATNTO 
GNANCNTNTTNNGNATNCCTC^ 
NGGNAGGGNNTNCANANGAGNTNCTNTATCATC 

TATGTNGCNGCNTTGCTCATGGTATTCANAATNAAANNCNNGCACNATGCNANCGTGGNTTGNAN^ 
45 NTGACTAATGAAANACAGATGCACANCGNCACGNTATGAATACTGCTTNTCNGGAGGATAACGGAAN 

GNACGNTGGATAATAANGATTAAGAAGGCNNNTCNAGATGATNTTGNGGANTTTGNTTTGG 

GAANACTGCTCCCCAGNTAGATNNCCNATNGNTACGTGNTGACTTGANTGGCCTTCAGACTGACGNGG 

ACNCTGTGANNGATNNTNTNCCATATGNAACTNTCAGAACTANCANGANAAAT^^ 

TANAATNACTGANTACAGGANCTNGATNN/^ 
50 AGGATTTTGCTTGCTCTTTCTTATGN^ 

NTTGATTTTGACCCCAGGGCCTTATATTNAAGCCNG 

AAATGGGGTTCNCCTTACAANTTTTTTC 

NGNAAANNATTTCCCNNNNTTTNGNNNGGCTTTNCCT^ 

55 
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T^ANCNNNATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GCCTTGGTGTCCGAGCACTCTCTCCCTCTCTCTAGGGCGGCGACCTCCGGCGGCCGGAAAGTCACCAT 
GTCCATCCTGAAGGTCCACGCCAGAGAGATCTTTGACTCTCGTGGGAATCCCACCGTTGAGGTTGATCT 
CTTCACCGCGAAAGGTCTCTTCAGAGCTGCTGTGCCCAGTGGCGCTTCAACTGGAATCTATGAGGCCCT 
5 GGAGCTCCGGGACAATGATAAGACGCGCTACATGGGGAAAGGTGTCTCAAAGGCTGTTGAGCACATC 
AATAAAACTATTGCGCCTGCCCTGGTTAGCAAGAAGCTGAACGTCGTGGAGCAGGAGAAGATCGACA 
AGCTGATGATAGAGATGGATGGCACAGAAAATAAGTCCAAGTTTGGTGCGAACGCCATCCTGGGCGT 
GTCCCTGGCTGTCTGCAAGGCTGGTGCTGTGGAGAAGGGGGTGCCCCTCTACCGCCACATCGCCGACT 
TGGCTGGCAATGCTGAGGTCATCCTGCCAGTTCCGGCTTTCAATGTCATCAACGGTGGCTCTCATGCTG 

10 GCAACAAGCTGGCCATGCAGGAGTTTATGATCCTTCCTGTTGGGGCCCGAAAACTTCCGGGAGGCCAT 
GCGCATCGGANCCAGAAGGTTTACCACAACCTGAAGAATGTCATCAAAGGAAAAAATATGGGGAAGG 
ATGCCACCAACCGTGGGAGATGAAGGGCGGCTTTTGCCCCCAACATTCCTGGANGAACAAANAANCC 
CTTGGAGCTGCTTGAANAATGCCNNTCGGCAANGGCTGGCTACCANCNGACAAAGGCCTTCATTCGGG 
CATTGGACGTAACTTGCCCTNTGAGTTNTANAGGTCCGGGCAAGTNTTGAACCTGGACTT^ 

15 CCCGATGACCCCACNNGGTTCATTCACAACCCGNAGAAGCTGGGCCCACCCTGTNCAATTCCTTNN 



NNTATCTGGAGCTCCACCGCNGTGGCGGCCGCTCTAGAACTAGTGGGATCCCCCGGGCTGCAGGAATT 
CCGCCCCGAGGGCAGTGGACTGCNNTCGCCACCTTCCTCTATGCGGAGGTCTTCGCTGNGCTGCTGCTC 
20 TGCNTTCCCTTCATTTCTCCCAAAAAATGG 

ACATATGGCACCACCTTCTTTGGGGCTCTCATTGNCANCCTTGNGCTACAGNACATTGATGCTGTTCGN 
GAGATTNAAANNTATGATGATGNGACANANAAGGNGAACCTNCANAACNNCCCTGGGGCTGNGGAG 

O CACTTCCACATNAAGCTTTNCCGTGCCCAGAGGAACCTNTACATTGNTGGNTTTO 

*D TTTCTGNNTANACGCCTGGNGACTCTCATCNCCCACCA 

0125 TAAAAAGCCGGCANAGAGCGCCAATGNTGCNTCCAAGACCTTGNATGGAGGANNAACCACCTCCNCA 

SJ AAGANTGNTNCTGGNGGGAACCACCTTNTTGGGGTGGGGACCNCCACTGAAATNGCCCCGGGAAT^ 

Ql AAAAAGANNOSfTNANGNTTTTTTTCAAAAAANCCA 

Tl GGNGGGAAAANGGNGGGAAAANNNAAAATNTTTC 

^ ANGNGGAANTNANACCCCCTGTTTNGGGGGNAN^ 

7[ 30 CCCCCNNGGCCCANAAAAAAANAAATNANCNTTTCCCCCNCCCNTTO 

m AAAAACCCCCTCTTTTTTTTGAACCCCCCCTAT>^ 

* GNGGCNCCNCC^TGNCNNTTTTTTTTAAGGGNGACCCCGGTCCCCCCCCCCCNA^ 
^3 NGGCCC 

en 

Q 35 

ffi TCGGCN]WGGGGNGNGCNNCNGNGTCCTNAACTC 

H GGNGGCGGCCGCGTCTAGAACTANTGGANCNCCNCGGGCTGCACGNAA^ 
U CCTATTACAGGNCTAACANACACGNNNNACCCNGGGGGN^ 

NTTNNNCNNTAATANANTTCTTO 
40 TACCNTNGTTNTNGCNATCCAATCGN^ 

TANAAG>^NIAGTNANTTNTTNN^ 

NNACAACGTNGTACTTCCNATTGTNGNNACTCTANNCCTNT>W 
TATNTNNNGNNGNNCNANGNAGTTCA 

ATTNATTTACTNTATGCTGTNGNGNCCTNNNNTNTANTCNNT^ 
45 TGANTGTNTTANTANTNTNNN^ 

GNGCCGNNNNCNTNNAACCACTTTAN^ 

CNNCGNNGNNNNTTCGNNTCCNNTNCGCTTGNNN 

NTAATCCTNTTTCTNCATNNATC^^ 

CANNGNNAACTAGNTNNTANCATTGTATNNCNTCGNATNNTANTTC 
50 NANTCGTNTNATAAATNNNANNA 

NANNNGCNNGCATCTGNGCTTNNCGATNCNCANTTNCNTGTGAGNNGNGAN^ 
NNNNNCNTCT>nsrCGNNANNNCNGCNCNTACTT^ 

ANCNTCNNNNCCACTCNGNNGANTANACACNGNGNTTCTCTTAATCTCTAATNCGGGACGGAAGGGN 
CTCCCNCTACGNGGATNNNGTNGTGANTNT^ 
55 CCCTCTNTTANTTCNACTT^ 
GGGGGNGGCNNTCNCCC 
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TTGANNANANANGGAGCTGCNCNCAGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCANG 
NNNGAGNCCNNNTNGTATTTTTATNNAAN^ 
5 ANAATATNNGANNNCGTTNNAAANCNTAN 

NAGGGNCNTNNTTGTATTAATAAAAAACGCAGGNAGNTNGGACNNNNTANN 

C>TTOACTCGGNAACCNTAANNNTGNACAGNTCAGGNGNATTNNTAG 

NNCANANNNTAAANTNCCNNNNGNNNNNNGNW 

nttnnnngtggnnagagncnnntgacncnngnnttncta™ 
10 cgngnncatngnganngggtnanacnggtnnaattnncntttccnangacnan^ 

gntttngannaagccatantccnnnncacntaccanccttnct 

actnncmtggantnnnntnnggcncnaancccncnanacnancc 

cgnggnacngntntaanttataatnatttactnaaagacaccagtnnncnato 

nnnagtnggntganngttmnttnantncgncagatccnw 
15 gagtngcnccnggggnttcaaantttggatgtttnggcnagacgatnntnto 

ATNNTACTNGTNGTGNCNNGGANNNGGCACNCTTGTNTANNGTN 

CGTCACNTAGANTANGATTGGANGNGATNNTNCTCANTATGAGAGTAGACAATGNANNGNCANGANG 
NTTNCNGTTTANNTAGNGGNTANTNN^ 

NANTGCTTATGCCNCNAAACAANAACNTGGNNCTGAGANTGGNCNTGGNGGNNTCNTNNTGAAN 
20 TACGCAGGAAGANCCG 



Q TTGANNANANANGGAGCTGCNCNCAGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCANG 
^3 NNNGAGNCCNNNTNGTATTTTT^ 

£025 ANAATATNNGANNNCGTTNNAAANCNTANCNATGTNTTGTTCT 

Sj NAGGGNCNTNNTTGTATTAATAAAAAACGCAGGNAGNTNGGACNNNNTAN^ 

|]1 CNTNACTCGGNAACCNTAANNNTGNACAGNTCAGGNGNATTNNTAGNNCTC 

jU ■ NNCANANNNTAAANTNCCNNNNGNNNNNNGNN^ 

j= NTTNNNNGTGGNNAGAGNCNNNTGACnSTCNNGNN 

^30 CGNGNNCATNGNGANNGGGTNANACNGGTNNAATT^ 

GNTTTNGANNAAGCCATANTCCNNNNCACNTACCANCCTTNCTACAA>^ 

ACT>WCmfGGANTNNNNTN^ 
y CGNGGNACNGNTNTAANTTATAATN^ 

NNNAGTNGGNTGANNGTTNNTNANTNCGNCAGATCCNNNTNTTO 
kJ35 GAGTNGCNCCNGGGGNTTCAAANTTTGGATGTTTNGGC^AGACGATNNTNTO 
CP ATNNTACTNGTNGTGNCNNGGANN^ 

C3 CGTCAOS[TAGANTANGATTGGANGNGATNNTNCTCANTATGAGAGTAGACAATGNANNGNCANGANG 
U NTTNCNGTTTANNTAGNGGNTANTNNNNNCNNNTO 

NANTGCTTATGCCNCNAAACAANAACNTGGNNCTGAGANTGGNCNTGGNGGNNTCNTNNTGAANTAA 
40 TACGCAGGAAGANCCG 



TTNNNNAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
CAGGATCAAGCGATTCCTGGCCAAGAAACAAAAGCAGAATCGTCCCATTCCTCAATGGATTCGAATGA 
45 AAACTGGCAATAAAATCAGGTACAACTCCAAGAGAAGACNTTGGANAANANCCAAGCTGGGTCTATA 
AAAANCANGCTGGGTCTATGAAAAGNGGTCrrANCATGTAAACCANTTTTTT^ 
NNGAAANCNTC^TACNGTANN^ 

CATTAANTNTAAANCGTNGCAAAAAAAAAAAAAAAAANNTGGGGGGGGGNCCGGGNCCC 

CTTNAGGGGGGNCGTTNAAAAANN^^ 
50 NNNNNNNNNCNTTNNNNNNNNNN^ CNNNNNNNNNNNW 

NNNNNNNNNNNNNNN>^ 

NNNNCNNNNNNNNNNNNNN^ 

NNNNNNNNCNNNN^ 

NNNNNNNNNNNNNNNNNN^ 
55 NNNNNNNNNNNNNW 

NNNNNWMNNNNl^^ 
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• # 



NNNNNNNNWWNN 
NNNNNNNTN 



5 AACAAAATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCA 
CGGCAAGTTCAACGGCNCAGTCAAGGCAGAGAACGGGAAGCTCGTCATCAATGGAAAGGCCATCACC 
ATCTTCCAGGAGCGAGATCCTGCCAACATCAAGTGGGGTGATGCTGGTGCTGAGTATGTGGTGGAGTC 
CACTGGGGTCTTCACTACCATGGAGAAGGCTGGGGCTCACTTGAAGGGTGGCGCCAAGAGGGTCATCA 
TCTCTGCACCTTCTGCCGATGCCCCCATGTTTGTGATGGGCGTGAACCACGAGAAGTATAACAACACC 

10 CTCAAGATTGTCAGCAATGCCTCCTGCACCACCAACTGCTTGCCCCCCTGCCAAGGTCATCCATGACCA 
CTTTGCATCGTGGAGGGACTTATGACCACTGTCCACGCCATCACTGCCACCCAAAAGACTGTGGATGG 
CCCCTNCGGGAAGCTTGTGGCCGTGACGGCCGAAGGGCTTGCCAAAATATCATNCCTGCTTCT 
CGCTTGCCANGCCGNGGCAAGGTCATTCCTTAANCTAACGGGAAACTTACTGGCATGGCCTTCCGCGT 
CCCCAATTCCNAACGTGTTTGGTTGNGGATCTGANCCTGCCGCCTGGANAAANCCTGCCAAGTTTGAT 

15 GANATCAANAAGGNGGTGAAACCAGCGTCAAAAGGCCCTTTNAANGGCANTTTTAGGCTACCCT 
GGACCAGGTTGGTTCCTGGGAANTTNAAAAGGGAACTTTANTTTT^ 
GGNATTTGNCCTTAAAANACCCCTTTTGGAAAGCTTATTTTCCTGGGGAC^ 
TTCCCCCAAAAANGGGGGGGGGGGACCTTTTTGGGGCCCAAATGGGCCCCCCAAAGNGAGNAN 

20 

NACAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTTTT 
^_ AAATCAAGTCAACCACTTTTCAAAGTAAAGAGTTCACAC^ 

IJ GGAAACATATACCAGGAGTGTTCCAGTATACTGGAATACAGGCACACTACCATTCATGGTATGAATTC 

C TGGGGTTTACACAACCAGTTTTGATGCAATCTGCTCAGTAATATAATT^ 

0525 AATTTCTTCATGTGATGTCATGAAATTC^ 

%J TAGTGTTTACTTCCTGCAGTGACTTTGAAT^ 

m NTGGGGGGGGGNCONrGGCCCCNATTNCCCCTTATNGG 

1^" NNNNNNNNNNNNNNNNNN^ 

V NNNNNNNNNNNNNNNNN^ 

T%30 NNNNNWNNN^^ 

^ NNNNNNNNNNNNN^ 

^ NNNNNNNNNNNNNNNNNW 

Q NNNNNNNNNNNNNNNNNNW 

01 NNNNNNNNNNNNNNNN^ 

035 NNNNNNNNNNNNNNNNN^ 

|I TTNANCAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGC 
AGGATCAAGCGATTCCTGGCCAAGAAACAAAAGCAGAATCGTCCCATTCCTCAATGGATTCGAATGAA 
40 AACTGGCAATAAAATCAGGTACAACTCCAAGAGAAGACATTGGAGAAGAACCAAGCTGGGTCTATAA 
GAAGCAAGCTGGGTCTATGAGAAGTGGTCTTAACATGTAG 

TGAAAACATCACTACTGTAATGCTTGGCCCATGATGTTATTTCCTCACTATCAGTCTGAGACCCAGCAA 
TAAATATAAAACGTTGCAAAAAAAAAAAAAAAAACN^ 
NTGGGGNGNNGTTTAACANNN^ 
45 NNNNNNNNNNNNN 

NNNGNNNNTNNNTNNNNN^ 

CWJNNNNNNNNTNCCCCCCC^ 

NNTGNNNNNGNNNNNNNNW 

NNNNNCNNNNNCCCCCCCCCCCCCCCCCCCCCNNNNNN^ 
50 NNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNN^ 



GCCTATNTGGAGCTGCATCNCNGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTGAA 
55 TTCCCGTNGANNTTANAGGGAAGCTTTO 

AGGATGTCCTCAAATTNCNTGNANCAGGAACCCANTTAGGTGGCACCANCCTTGACTNCCANATGGAA 
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CAGTACATNTACAAAAGGAAAAGTGATGGCATCTACATNATAAATCTGAAGAGGACGTGGGAGAAGC 
TTCTGTNGGCCGTTCGGNCCATTGCNGCCATTGAAAACCCGGCTGATNTCAGTGTCATATCCTCNAGG 
AATACTGGCCAGCGAGCTGTGCTGAAGTTTGCTGCTGCCACTGGAGCCACTCCTATCGNTGGCCGCTTC 
ACTCCGGGAACCTTNACTAACCAGATCCAGGCCGNATTCNGGGANCCAAGGCTTNNGGNGGTCACCG 
5 ATCCCANGGCTGACCACCAGNCCCTCACGGAAGCCTCTTACNTNAACCTGCNAACCATTGCCNTGTGN 
AACACNGACTCTCCTGTGCGCTACNTGGACATTGCCATCCCGTGCANCATCAAGGGAGCGCACTCAGT 
GGGTCTGATGTGGTGGATGCTCGCCCNGGAAGTTCTGCGCATGCGTGGCANCATCTCCCGAAAGCACC 
CGTGGGGAGGTCATGCCGGACTCTACTTCTACAGAGATCCTGANGAGATTGAAAATGGAAAAGCAGG 
CNGCTGNTGANAAGCTGTGANCAANGANGAGTTTTNAAGGGNGANTGGACTGCTCCAGGCTCCAGAA 
10 TTTACGGGNTGGTTCNCCTTATGGTGGNGAAACTGNNNTTAAAGCCTTGCAGGTGCCTTCC^ 
TTTTANCNNNTCCCCATGGAAAACTGGNAGGGCTTAANCCTTCCATTGAAAA 
CCCCGGCCCNTGCNAAGGNAATNGGNTNGGAACCNCCCCCNN 

15 NACAAANCTGGAGCTCCCCGCGGNGGCGGCCGCTCTAGAACTAGTGGGATCCCCCGGGCTGCAGGCTT 
CGGGGTCGGCAGCGGCAAGACTGTTTGGCCGCCTCTACAAGGTCCCGGCCNTGTTCAGCTCCAGNGCC 
AANATNGTCAAGCCCAACGGCNANAAGCCGGACNAGTTCNAGTCGGGGATCTCCCAGGCCNTGCTGG 
ANCTGGAAATGAACTCGGACCTCAAGGCGCAGCTGCGGGAGCTGAACATCACGGCCGCCANGGANAT 
CNAANTTGGNGGNGGCCGNAAAGCTATTATT^ 

20 AAATCCANGNGCCCCTGGTGCGCGANCTGGAAAAAAATTTCAGCGGGAAGCACGTCNTCTTCATCCCC 
CAGAGGATAATTCTNNCTACGCC^CTNAAAAAA 

GCCNTTCTCTGACCGGTGTGCACGACGCCATGCTGGAGGANTTGTTTCTNCCAAANGAGATCGNGGGC 

0 AAGAAGATCCGANTGAAGCTGGACGGCAGCCCACTNATAAAGGTCCNTCTGGACAAAGCTCAACANA 
v3 ACAACGTGGAAGCGCAAGGATGAAACGTTTTTTGGTGTNNANAAACANACTC^ 

0325 TTTATTTTGAATTCCCCGAGTTT^ 

SJ NNNNNNNNNNNNN^ 

m TTTNNTTTTNTNGNGGGGAANNNNN^ 

JV NNNNNNNNNNNNNNNNN^ 

T Z NNNNNNNNNNNNNNNNN^ 

7\ 30 NNNNC 

3 

Q NNNNATCTGGAGCTCCACCNCGGGNGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
CP TTCGGCACGAGGTTAGCAAGAAAGCTGAACGTCCGTGGGAACAAGGGAAGAANGAATCCGANCAAG 
£3 35 GCTTGANGANANGAAGANGGATGGGACAAGAAAATAANGTCC^ 

01 GGCCNNNNCCTNGNTNGNTGNN^^ 

h CC^ACTTGGCTNGCNATGNTNANGNCATNCTNCCNNTTCCNGNTTTTAATO 

L? TATNCNNGCNACNANCNNGNCCTNCCNGAATTTANNANCCNTTCTNGTGGGGNCCAAAA 

ANGNCNTNCCCNTTNGAACWAAAGTTTACCACAACCNGAAGAATGTGCATNA^ 
40 AGGATGCCANCAACNTGGGAGATGAGAGGC^IGCTTTTGCCCCCANCATCTCTGTGAGAANACAANAA 

ACCCTGTAGCGTNNGTGAAAAAATNCGCATNTNGNAAAAGCTGTNGTANACACGACACAAGTGCG 

ATNTNCATNNGACNCANNCTGNCCTCTTGNGNT^ 

TNGTCGCCCCCNTGACCCCACCCANGTNCATNCTTCACCCCGACGAAGATGNTGCAACCTGTAGAANN 
NGCCTTNTTCATGGGACCTACNNCACTGGTNGTOT^ 
45 CTNGGGAAAGACTTTNTNCAGAAANTTCATCTTGCNCCN^ 

GGGGGGATTGAACCCTCCCCCGGNGGACCCAANCCCCCCCNANCNGGGTTTCNTTCCANANGGNCNG 

CNAAAGCANAANAAAAAATCTTTGNN^ 

TGGTNTTTNNTNTNANCCNNACGCCCN 

50 

TTNAGCNTACTGGAGCTCCACCNCNGNGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
ATTCGGCACGAGGCTAGAGAGGGGTCCATACGGCGTTGTCTTGAATTCCCGTCGTAACTTAANGGGAA 
GCTTTNACAATGNCCGNANCCNTTGNTC^ 

ANNAGNANCCNNTTAAGGGGNNCCNANCNTNN>WTNCNAANNGNACNATO 
55 ANGGNNGGGNTTTNNCTTANNAATTTNAANAAGNCCNNGG 

TTGCGCCNTTNNAAACCCGGGTNNATGTCATGGCATATATCTCTCAGGAATANNGGGCAC^ 
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TGCTGANAATTTGGNGTGNTGCCATGTGAGNNC 
TTTCTATACCCANANCCGNCCCCNTTTNCNGAGNNCN^ 

ACACCAANCCCTC^CAGGGNAANCCTTTTTANGNAACCCTCCCCACTTTTGCT 
(HTITNTGTCTAGGGGAATTTTCATCC^ 
5 ATGTGGAGGNTTCTCCCCCGANAAACTNCTCTTCCTGCGGNCCACTTCCCAANAAAAACCCCCGGGNG 
GACGTTCTGCCCCTCTTTTTTNTTCNAAAANNNTTTCCN 
NCCANCTTNNTAAAGGATTTTTO 
CCCCCCACNANAAATNGANNGGGNTGNCC 
GNNNTTTCCTTTCCCAANNCN 

10 

TTNAGCNTACTGGAGCTCCACCNCNGNGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
ATTCGGCACGAGGCTAGAGAGGGGTCCATACGGCGTTGTCTTGAATTCCCGTCGTAACTTAANGGGAA 
GCTTTNACAATGNCCGNANCCNTTGNTGTCNTNNAAANGAAGGAGNAGNATGTC^ 
1 5 ANNAGNANCCNNTTAAGGGGNNCCNANCN^ 

ANGGNNGGGNTTTlSnSfCTTANNAATTTNAANAAGN 
TTGCGCCNTTNNAAAC^ 

TGCTGANAATTTGGNGTGNTGCCATGTGAGNNCCACTCTNTATCNGTGGCCGTTTNCNCTCGGA 
TTTCTATACCCANANCCGNCCCCNTTTNCNGAGNNCNAGNNTTTGNGGGGCAC^C 
20 ACACCAANCCCTCNCAGGGNAANCCTTTTTANGNAA 
CTTTTNTGTCTAGGGGAATTTTCATCC^ 

ATGTGGAGGNTTCTCCCCCGANAAACTNCTCTTCCTGCGGNCCACTTCCCAANAAAAACCCCCGGGNG 
y GACGTTCTGCCCCTCTTTTTTNTTCNAAAANNNT^ 
-5 NCCANCTIWTAAAGGATTTTTNCCAACCCAAGGAAN 

03 25 CCCCCCACNANAAATNGANNGGGNTGNCCCCNNNCNGNGGGGGCCTNACTTTTNAA 
'Sf GNNNTTTCCTTTCCCAANNCN 



lg TNNNNAAAAGCTGGAGCTCCACCGCGGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
y s 30 GGAATTCGGCACGAGGCTTGCATTCAGTATAACACAAATGTATTCCCAGTCGAAAGTTCAGTAAGGGC 

TTGAGAGTAGCAACCAAGAGGTGGAGAGAACAGAGGCTGTTTTTATGATTNGCCAANATATCCAGTCT 
L CCTNTTTATTNGATTAGNAAAAATATCTTTGNGTNGAATTCAG^ 
y AATCTCCANTCAGTAAATNATTTCAGNCANNAN 

TNTC ANC ACCAN A ANTCN CC AGGNCNTANC AA AAANCNC AGCNT ATTTNGCCGGNNGAA ATCTN GCT 
□ 35 GGGCCNTCTTTAAGAATCCNGNCACCACAAANCAC^ 

CP TAGTATGACCNCNTCTAGGCAGTTGNGTNCNTNCTTNCNCGCCCACTCAGCACACACACGTCCNTCCTT 

D AAGGAAGCCAANACTTCAGGGAACCTNTNTTCAAAAACAAACTAAGGCTNTNTGATTTA 

fa TGCTGTAAAAGTCACAACGTANCCNTTGGTTGTTGACANCCTGGAGTAGGGGCAAAAAATNCCCCNCC 

TTTAANGGAGGNCNAAACTTTGGTTTTATNTTGGAAAAATTTNGGGG 
40 AACAACNTTTTAAAANCCCTGGCCTCACCNTTTGGGGGGGGGTCCCGNTTAANAAGGAGCCCCC 

CTTTTAAACNGGGGTTTTNAAAAACCAGGAGGTTTGGNGGGCCCCAAA 

GAAGGGGTTCCCCCTTCCNGCCGGGGGAACCCA^ 

GGGTTNN 

45 

TTGGANACNATNTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAAAAATTGNAAACNATGNTTCATCGACCTTCCAGCCC^ 

GTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACAT 
CCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATC 

50 CGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTA 
TATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCC 
ACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAA 
CCTCTTATCAGCAATCCCATACATCGGCACAAATTTAGTCGAATGAATCTGAGGCGGATTCTCAGTAN 
ACAAAGCAACCCTTACCCGATTCTTCGNTTTCCATTTTATCCTTCCATTAATNATC 

55 TAGTCCACCTACTATTCCTCCACGAAACAGGGTTCCAACAAACCCAACAGGGAATTTNCTTCA 
ANACAAAATCCCCNTTCCCCCCCTACTTTNCCCNT^^ 
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TTCTAAGCTTTTAAAACCTACT 

TCCCCCCCAGCCAAATCCAATTTAAANAAACCCCCCTTN^^ 

TNTTTGGGATACCCCAAATTTTTAOSJAAANAATTCCCCCAAC^ 

CCCTTAACCTTT 

5 

TTGAANACAGCTGGAGCTCCACCGCGGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GTTTTAAATCAAGTCAACNACTTTTCAAAGTAAAGAGTTCACAC 

CCGTTGGAAACATATACCAGGAGTGTTCCAGTATACTGGAATACAGGCACACTACCATTCATGGTATG 
10 AATNCTGGGGTTTACACAACCAGTTTCGATGCNATCTGCTCGTNCTATACTGGNGNCN 
ANTATAATTTCNCTNCNTGTGANGNCT^ 
GNNATTTCCNCNNNTTNGNNGNGNNNCNTCNCTNGCAGTG 

GTNGNCNC^CGANAACNNAACAANNTTTCGGGGGGGCGNGCCCCCCCCCCCTCNTO 
CNNGNGGGGNCCGNATTAAAAAATCNCCCCCCCTCCCGCCTNCTO 
15 TCGNCTNAGQSfCCATGNNGCATTCGNCNNNCGCGTTNCTCCCTNCOT 
NTOTNGTNGGCGNTGNTTNTGTN^ 

NTCNCCTCCCGCTCCNCNTTCN CCCNN CCNGCCTTTNCCCTCNTNNTTNNTTGTCNGTTCGTC ATCCTCT 
TNCCGNTNCTCTNTNTNCNCCTGCC^ 

TCCNTCGC^TCNCCNNCNNCTCCTCNNCCGCNNNGCNNGNGCNCNCCNTCTNCNACATG 
20 NNGNTCCTNTTGCGCNCTCNCGNNCGCTNCGGCNGGCGCGCTGTCGCTCGCGCTGCCCACTGCGNACC 
TCNTNCNCNNNTCCANCNGCNGNANOSfCTCTTTTTTGTCCGl^ 
NNNCNAACNGCGTGTCGGCCGTANNTNTTC 

Q325 ANCNCNACTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAAT 

%j TCGGCACGAGGGTGAGANTNNNAGATGNGNGANCTTGGNANCAACNTTTNANGCTCCCGTTCATTCTG 

fn NNATCCTNAANANATGGANNTAACTC^ 

T- GTGGTNCCNCACCCCCNANGNNNNTTAGAAOT^ 

> ACATNTAAGANAGCNTGTTNNCGCCNANAATATNTATTTGCANTT^ 

:S30 AGCGGTNCCTTCTTCATGGNTTGGAGTGTGTGGTAGCAATGCATCAAGCTCAGCTCATTTCCAAGATTC 

yJ CACATATCTTGAAGGAGATGTATGACGCAGACCTTTTGGAGGAAGAGGTCATCATTAGCTGGTCGGAA 

^ AAGACCTCTAAGAAATATGTCTCAAAAGAGCTTGCCAAAGAGATTCGTGTCAAAGCGGAACCTTTT 

U AAAATGGTTGAAGGAAGCAGAGGAAGAATCTTCCGGTGGTGAAGATGATGATGAAGATGAGAATATT 

111 GAGGTGGTGTATTCAAAGACTGCCNCCCCCCCCNAAAGTTGAAAGCTGTAAAGTCTGACAACCAAAG 

□ 35 ATGATGACNTTTGATATTGGATGNCCNTTNAAAGGGGGGGGGGTGCCACCCCAACCTTAAACAAW 

ffl NAATNGCTTGAAAAATTNTTTTTTGCATTCATTTG 

Q AAAAAGCCTTAAAAATNGGGNTTNAAACATTNAATGCCTTACAOS[ 
TATTGGCTTGGGGAAAGGGGGCCCTGGTTTTTTTAAAANCCCCA^ 
GTCCCNTCC 



40 

NTCCTTNNC ATTTNTTTATNW CCCN CCNCNTNTTTTNNTNCCNCNCCCCCNNT 

NGNCCANNGNNNNTTTTATTGGT^ 

AGAACTAGTGGATCCCCCGGGCTGCAGGGGTATGATCCGCANNNGTNACTNCCAGGAGGCCGCGGCC 
45 AGTGCTAAGGAGGCAGGTGAAGCGGCCAAAGCCAGGCGCTGTGAGCGCGGCCTGAAGACACTGGAGT 
CCCAGCTGGCTGCTGTGAGGAAAGGCAAAAAGATCAGTGAGGATGAGATCCCGCCTCCAGTGGCCTT 
GGGCAGGAGGCCCCTGGTCCCCCAGGAAACAACTAACAAGAGCCCTGAAGCAGAACCCCCANCTGCC 
CCCTCCGTGGAGCCAGATAACCCCTCCNAGCCTGANACAAGCCTCTTGGGCATCCCTGGAATTTCTGC 
CCCACCCGACNTCANACCCGGACCCACGGGCCCTGCTGCTAGGCCCGGCNNATAGAGTACAAAGTGG 
50 CTGCTCTNAATGCCAAGCGTGCTGGAGACCTANACCGTGCCCGAGAGCTTATGAAGGGTTTGTGAAGA 
GATTTGCTGCTGTCCTTGGANGCCCTTGGANAANTGGGNCAGCCTTGTGGNCCTNNATNGCTCATGCC 
CCCCCNTNNTCCANANNNACNNTGGAAGCCCCTTCTCANANGGCTTGNTCCANAGCCCCCNNN 
NCCCCCTCCCGATGGCACCCCTNTNGNANNTNGNANCGGANATGCNACCCACAATNNAATTGGGCTCT 
TTTNTACAATCNCCCATTCANNGNCCCNGGTANGGCCCCCTANNGCTTGATTCACNTCCANGAACAAN 
55 TGCGCTTGTGTAATNCCCCNNTNNCANNCTANN^ 

CNANNGTCTCNCCCTANNGCNTCCNTGTNGGCAAATTTGGGNGNNATATATNACCNNCNATAGAGCCC 
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CCNNNNANNTNCCACNCNTATNCTCNTNTTTTGGNNCANNTACNTA 
ATTTTTNCTNNTCCCNCNCNCATGGNNCTGTGAGANCNN^ 
NGTCTANCCTCNGGTANACTTTCCTNNNN^ 
NAGACACNCANNCNCGTNNGGTCTTATC 
5 CTCTTATACANGACTNTCTNfNACCTNNCAATATACNCTCTGTCNCCC 



AAANCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGATTNCG 
GCACCGAGGNNCCTGTNTNGNNTTCNC^ 
10 NTATTCANACTTNNNCTGCC>^ 
TNCTTTACNAACCATTTAANCT^ 

GTTCTTGTGCCCAGTGGCTNANATGACCAGACTCCCATO^ 
NAAGAGAAGACCNNCNGAACNOSFATGATTTTNCTCTTNAGACT^ 
GATATTANCNTNTTCATTGCNCACAAAACAA 
15 ATACTAATGGNGCAGNCCTAAONrCTGTGNT^ 
ANCTTCTGTTNGCNGGGATCCACCCGGNCAT^^ 
NTTCCAATGCTGGAATCCAAGCTGN^ 

GTTTGNTTTTTCTTCATTGAANGGNACCCCNTGGCCTTNGTTNGG 
CCCGNNCNTTTNTNGGTTACCCT^ 
20 NTNTTTNT ANNNNNCNTGGT^ GNTTNNCN GNNTTTCNTCTT AAAAA 

ATAAAAAAAACNNTNNTCTATTNTNTGANGGGNTCNCCANTCCCTTO 
ANTNTNNANACNTNCCNNN^ 
q NTTNTTC 

I 25 

Z* CAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGAA 

~ TTTGAGGATTCCTTCCATCTTCAGGCACTTAAGCTGGTCTCAACNCCTGGTCCCGGGGGGGCAGGGCCC 

yj TCCTTTGNNAAGGGTTTCCNAGAANCTGGANGGAAAGGGGGACCAGNCAGGNCAAATGGGGTO 

¥ Z GCCNCCNNNCCCANTNAAANANCAN^ 

*30 NNTTGNNTCCCANNTGNAAANT^ 

US AAAANCATNTGCNAATTCTTTCNNGGTGGAACNGACCGGCNTGATATATCCNGACACGAATATGC 

a CTGTGACNTTAAAGTAAGGGCNATATATCTTTGACANGTCCCAAAGCACATGCACACTCTGTNNA^ 

C3 ThWTGGAAAAGANNTTTTCTTTCTACTCTTGTGGAGANAAT^^ 

pi NCCCTNGCCTTNCTCCACTCTNATTTTCTTATNCCCCTNTCCTTCTGAAATGTC 

h35 NATGGTGGGGAAATGCNCTCTCCACCNTCATTO 

Jf| GTCTTTTTTGGGCTTCCCCCTCCTTAN^ 

%> GCTTTTGTCACTGCTGGGGGTTCAAAATC^ 

^ TTTTTTTTTTTANAAAAATCCTTTANGGGG 

> CGGTGGCCAACANNAAAANTNACANNN^ 

40 AAAAN 



TTGAGCCTATATGGAGNTGTATTACAGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
NNTCCATCTGTACNTGAGCCATGATGACCTGGNAGCGTCTGGGGGCCCCGGGAAAGGGGNAGGGTTN 
45 GGCCCCAAACTTGGCTTCCGGGGAAGGACNCGGAAACCCTTATGGGGANAACATTGGNCCATCNTTG 
GACTGNTTTTGNCTTTCGANCAAGCACCCCCAAATTCGGTGGNGGCAAAANTTTG 
TCCCCCNNGCNTTTCCANGGNTGTGAAAANCATTGCTTGCCCCTNNTGCTGACNGCAAATGAGCANA^ 
GGGCCGGAATTATCCTNGACNANGTTNCTNN^ 

CTGNCCCCNTTANGAGGACACCTATNTTGGAGGTGTATCTTGGAGCACGAAAGNGCAGNTTTCCAANC 
50 CACATGNNCTTTTTCTAANGNCCACTTGNGACACCC^ 
CANTCCCNNCCCGTGGTGGTTNTTNCGTNGGGGGGAAG 

GCTTTTGGCCCACCCCNTNTTATTTNACAANGACTGTCCGCAAATNGGGCCCCCAAGGGGTO 
TTTCCACAACTTNACGCCCTTCNNGCCCCCNGNNTNGTTACNCGNNGCCTAACACC 
GAANAANNANCCCCCCCCCGGGANANNGTNCCAACA^ 
55 TTNTTTCGGAATNNTAACCNNANCCTTTT^ 

GAGNAAANAACNTCNNCCTAANGGAAGTTTTTACCCCGGAANNTNGNNTNG 
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GGNTTTTTTTTTNCCCTTTCCAACCAATAAAT^ 

TATNTNTGGAANCCCCTTTGGTCCirTAT^ 

TNAATTTAATGGGCCCCNNNTTNN 

5 

TTGAGCCTATATGGAGNTGTATTACAGGGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
NNTCCATCTGTACNTGAGCCATGATGACCTGGNAGCGTCTGGGGGCCCCGGGAAAGGGGNAGGGTTN 
GGCCCCAAACTTGGCTTCCGGGGAAGGACNCGGAAACCCTTATGGGGANAACATTGGNCCATCNTTG 
GACTGNTTTTGNCTTTCGANCAAGCACCCCCAAATTCGGTGGNGGCAAAANTTTGGGG 
10 TCCCCCM^GCNTTTCCANGGNTGTGAAAANC 

GGGCCGGAATTATCCTNGACNANGTTNCT^ACWTGACTGNGCCACAAC 

CTGNCCCCNTTANGAGGACACCTATNTTGGAGGTGTATCTTGGAGCACGAAAGNGCAGNTTTCCAANC 
CACATGNNCTTTTTCTAANGNCCACTTGNGACACCC^ 

CANTCCCNNCCCGTGGTGGTTNTTNCGTNGGGGGGAAGGGGGTNCTATTATTTO 
15 GCTTTTGGCCCACCCCNTNTTATTTNACAANGACTGTCCGCAAATNGGGCCCC^ 

TTTCCACAACTTNACGCCCTTCNNGCCCCCNGN^ 

GAANAAWIANCCCCCCCCCGGGANANNGTNCCAAC^ 

TTNTTTCGGAATNNTAACCNNANCCTTTTTACCCCAA 

GAGNAAANAACNTCNNCCTAANGGAAGTTTTTACCCCGGAANNTNGN^ 
20 GGNTTTTTTTTTNCCCTTTCCAACCAAT^ 

TATNTNTGGAANCCCCTTTGGTCCTTTAm 

TNAATTTAATGGGCCCCNNNTTNN 

£025 ANCNCNATCTGGAGCTCCACCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
SI TTCGGCACGAGGCTTNNNNNNAGGNTANCNCAANGGNTNGNCCCATGGCNAGNGC^ 
m ANANTTNNNTNACNGNCNAACNANNAGACN^ 
7i TCATNATTNGTACTANCACAGNCNTAANGN^ 

% NATCCNTNCCNCNNNGGGCCATTTTGGCCTTANATNAGGGNC^ATTG 
7130 NCCCATCNTTNCCNGAA IT 

^ GCCTNTTGNCCCNNAACNGGCTTTAACCCANTAACCCCNNTAAANGGCCCACN 
l_ CTTNTGGTTTTCCGGATTTOATATNNCCGN^ 
SJ NCATATTTTCANANCNCCCTTTN^ 
P NTAAANNANAAANGGGAANNNTANTTNTTTTTNNN^ 
□ 35 NNCTNNGGGNGGGGGGCCCANANNACNNN^ 
01 NNNNNNNNNNNNCNCNTN^^ 
Q CTTNTNCNNNNGT1T1T1T1T1T1TN 
jU TTTCNNNAAAANAAAAANNNNN^ 
ANNNNNNNCNNNTNTNNCCCN^ 

40 

TTTGAANAACATNTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
GGAATCCANCTCNAGGNTTNNNGTTNNTC^ 

ACGGNCTGNNNCCTCCACATGCTNATTCNCATGCTGCNTTTTTCGGCNNCT^ 
45 AACTNTNNNCGGNAAGGAGNCNCTGAATNTTTGTTACGAC^ 

NGNCNCTGCCTTATCANGAACNNTANCNGNTNGNTGAAAGCAG 

TCATCCTGTGCTGNCTGCTCTNTTCATGTACATGTGTACAGTGNTTANACCATGCGGCGAGGAGNGCTA 

TNCTATGCCACTGNCTNNTGCNAACTTTGNTCCANGGTGGCAGGTGTTTACCGGAGCGC™ 

CCATTNATGCNNAANAGATTCTGGCGGACTTGCCCGTNGNGN^ 

50 GTCCTGGGTGGCCTTTCCCCTCGCCCTGGACANCGGNATAATCTACCCCTTNTGCNGAANCAGAAATG 
ANGGCTGCCCTCCCCTGGGTCCCAGCCGACTCCCGGNCCCTTCATCTACCCGNAAGCCCCCACCCTTCC 
TNCTTTTNTATTTTAAAACAGAAAATAAAACTGTTTAACCCGCCGGAAAAAAAAAAA 
GGGGGGGGGGCCCGGNCCCCAATTNCCCCTTAATNGGNGGNTNNNAANAAANW^ 
NNNNNNNNNTNNNNNN^ 

55 NNNNNTTTNNNNNNNANNNT^ 
NNNC 
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TTGAACACNGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG 
TTTTTTTTTTNGANGNNTTCNTTTACTTTAATANCNCTAC^ 
5 ATCCAGGTTAAACNAAAATTCACAAGTCCAACAAAGCNTTCTGNGATNNNCCAAAGTTNGNNTAANG 
NNNGACCAAACCAGTTNGCTCATNAANGACTTStCCATNGAAGGGATTTTATTTAGW 
GGAGAAAATAAAC^TNCTGCCCNCNTTAAAAANGGGTTTTTNATTNNCCT^ 
TNCANGTTCCAAAANNNTTTTAAAATTTATTNTAATN 

NCTAAANAGCTAANGGGGGANCCCCCAAGTAAANGCCNCT^TCATNGTTNNNTGACTCTAAANATA 
1 0 AAAACCCTACTTTCCAAAGGGGGGCTTNTGTNTNCNANGCTTTT^ 

CNCNCNAAACmTGCGAGGG^GGGTNNAAAANGGGGNGNNNTCCNNCNNCNCCNGGT 

GGGGTTNCCTNTCAAANANCCNNCCCNACCCCTAAAANANNNCTCNTNCNGGCCCCANGNGGGCCGG 

NAAAAAAGNT^CATTTACGNGGGGGGAAAANNGNNNTCC 

>TITmWTGG>nWCCCGGNGGGhWCCC^CTTTT^ 
1 5 NACNAATTNTCANCNNAAANG ATThWCANAAGGGGGGGCCNGGGNCCCGCCCTTNCAGGGTNTNTTT 

ANCAAAGGCGCACTGNNTNCTTNTNNNGGTC^ 

GGGNCCATNTCTCCNCATGCCCNTNGGCCCNNNNNCCGAAACANCCGNCTCTTAAANGGGGGNANCN 
NTTTTTNAANCANCCCCGTNCCCCNGTGCC 

20 

ANCAAAACTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTTTG 
GCTTTAATATAGGAAGGGCCATGGGAGCCCCTGGCTGAACTGAAGCCTACCCCAAGCCTCCATAACCC 

0 GTCTAGGATGAGGCGCTTCCTCTATTCCAGTGATGGATGTGACCGTCCAGCATCACTGACTATGCCCTA 
=£} GAGAACTGTGCTCCCAGCCTCACCAGGGTCTCATGGTAAAACTCTGGATTTAATITTGAAGAAATCCT 
0325 ACCCGCCACCAGCCCTACCCTAACACCCAGTTTCCTTGGAGATATATAGCTGGGTTCTAAGCTTCACCA 
%i GGCAAGACGGGATGGAAATCCTGTCACTGAGTACAGGCTGTGTTGTCTCACCCATACCCGCCATGGGC 
fTi TTCAGCTCCATTTCAAGCTGCCCAGGGCATTCCTTCATCCCTGGGGTGGCCAGCAGAGTAAGAGAAGG 
i2 GGAGGGGTAGTGGGTGTGATTATCTTAATATGCAGGTGAGAGAGGGGCTAGAGGAAGATGGCCATAG 
C GACAGCTTGGAGTTTTATCCCANGCCAGCTTGCTGTGGGTCTGGTAAGTTGGGTCATGGCTNCNCTGG 
'^30 GACTGTGGGGAGGAGAGGGACACAGCTTTGAANGCGGTGANGAACAAGTCATATGTTCCAGCTNCGG 
iy GACGTTGTGCTCAAGGAATTTGAAAACCCTTGCTATACCTAAGTCTGGGTACTACANTTTTTTCCACTN 
3 _ CCCTTTTGNCCCTGGCTTGCCTTAACCCAGGNCCCAAAC 

U CCCMjGNAAGCTTAAANCCAAGGNTTTCCCTC^ 

01 CTTGGGTTGGGGNTAANACCAANGGGCCCGGGTTCCAG 
Q35 

0*5 

g NCCTATCTGGAGCTNCACCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
CGGCACGAGGCTTCTATCTTGACCTGCATAAAACAGCCCTGGGAGGGATGTTTAAAAAAATTCAAATT 
GCTAGCTTTATACCGAGGGATTGTCTCAGTGGATCTGGGTCTGGGTTGTGGCCCTGGAATCACCACTTT 

40 TAAAAACAGCATCACAGGTGGTTCAGAGAGCACAGTGGGAGAGGCTGCTCTGAGGGATGGGAAAGTG 
CAATTCAGTGTTGCCTGGAGGCAAGTGGACACCITTTGCCTGAGATTCAGAATGGGTGGTCTCCTGCC 
AGATACAATCACTGAGAGTTAGGAGTAACAAGGATGCATTTAGTCCAGAGGATTACCCAAGCTCTATG 
AAAATGTTTCTCTAAATTAGAAAGTCCTCGTGCCTTCTCTGAAAAATGAATGTACAGGTATCCTGTTTA 
CCAACAGGTGTACTTAGGATTAAAAAACTAGTTTGAAAGTTGTTTTTCTTTGAAAAAGCAAAAATT^ 

45 GCACTGTGACTTGAACCTCTGAATCTTTTCATGCACAGAAAACCGTAAGCCATAAGTAAAAATGAACA 
AAAAGGACAGAGAGGATCATAATTTTGAAAATTAGTGACAGAGTACCCCTTACCAGGGGCCTTCAAG 
GATTAAGGACAGAAAAGATTITANAAAGAAATGTTTCTTCTTGAGAAANGGAGTCTCACATGCCAGAA 
CTCAAATTATAAATGTAGTGGTCNTATGACCANGGGGAAGATGCNTCTTGATTTCCCAAAGTGCTCCA 
GTTTAAAATACNTAAAATGCTGGCCTTGGGACTTAAhWCCCTTTAAAGGAAGNGAATTNCTANTTTTG 

50 GAGCGGTATANCAAATTTCCTCCCTGGAATTCCTCTTCCCTTTCAAAAAAANTGATTTGNTAAAAAAGC 
NCNTTTNTTCC144U1 ANAAC14'1U4UGNATGGCNTTNAAAAATTAAAAAGNCTTTTNN 



ANNNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTCTTT 
55 TTTCTAGTCTTCTTCCCTGTAGGCAGTTTTAGGTGGAGTCAGGGGACAGGCAGCTTTCTGCTGAGGGAC 
ATGACACGTCCGTTTCCAANACAGAAAGTGGTTGGCAGAAGGTGTAAACCCTGAAGTCCCAGTCCCCG 
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AAATCTCATTACCCTCAAGGTCTT 

ACTGTGCTTTTGAAGTAATGTCTGACTCTGAAGGCAGCACCTGACCGCTCCCCCGCGTGCTGGGCTG^ 
CGTGCCGATACTCTGGGCTCCCAGTTGCTGCTTCTCAGATATACCTCTTGCCCGACTGCCGCCTCCTCA 
GTCCACCTCATCCACTCAACCATGCCCCACAGACATCTTAGGTAGAGGCAGGAGAAGCCAAGGCGTAT 
5 GCACAGCTGCCCAGTGACTGCGCAAAAGAACTCACACTGGTGGCTGAGGCTGGAAGGACACCAAGAG 
TCNNCTTTTCACCACAGGTCACCAGTGTGATGACAATATTCCAGGCTTGACGTGGGAAGAGACAGCCN 
ANCTCAGACTTAACTAAATGCGTGGGGCTGTATTTTAACAACTGGGCAGTTCTCNGAAGGTGGOT 
NACTTTAGAAAAAGGAAAGCGACCCTGATGTTNCCTAATTAACCACCATNCANTAGGGGGANGCC 
ATACANCCITTGAATTGGCTTAAACTGGAGGAAGGCANCCCCAG 
10 CNTTTTTTGATTTCCCANCAAANTNCCTAAT^ 
NGGCTTTTNNAAAANATGGAAAAAA^ 

ANTAACCCNGAANNGGAAAAAANAAACCTTCNNACCANGCCCCGGGAATTTTCCACCNm 



15 ANNNCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGCTCTTT 
TTTCTAGTGTTCTTCCCTGTAGGCAGTTTTAGGTGGAGTCAGGGGACAGGCAGCTTTCTGCTG 
ATGACACGTCCGTTTCCAANACAGAAAGTGGTTGGCAGAAGGTGTAAACCCTGAAGTCCCAGTCCCCG 
AAATCTCATTACCCTCAAGGTCTTCACAGTGATCCAGTGTCCTGAACCATTGCCTGAGCAATAGAATA 
ACTGTGCTTTTGAAGTAATGTCTGACTCTGAAGGCAGCACCTGACCGCTCCCCCGCGTGCTGGGCTGGT 
20 CGTGCCGATACTCTGGGCTCCCAGTTGCTGCTTCTCAGATATACCTCTTGCCCGACTGCCGCCTCCTCA 
GTCCACCTCATCCACTCAACCATGCCCCACAGACATCTTAGGTAGAGGCAGGAGAAGCCAAGGCGTAT 

_ GCACAGCTGCCCAGTGACTGCGCAAAAGAACTCACACTGGTGGCTGAGGCTGGAAGGACACCAAGAG 

O TC^CTTTTCACCACAGGTCACCAGTGTGATGACAATATTCCAGGCTTGACGTGGGAAGAGACAGCCN 

=fi ANCTCAGACTTAACTAAATGCGTGGGGCTGTATTTT^ 

OJ25 NACTTTAGAAAAAGGAAAGCGACCCTGATGTTNCCT 

Sj ATACANCCTTTGAATTGGCTTAAACTGGAGGAAGGCANCCCCAGGANTTTTTO 
ff| CNTTTTTTGATTTCCCANCAAANTNCCTAATTTGAANTTTT^ 
^ NGGCTTTTNNAAAANATGGAAAAAAAAGGGN^ 

f ^ ANTAACCCNGAANNGGAAAAAANAAACCTTCNNACCANGCCCCGGGAATTTTCCACCN 

L TTTGAGNCCNATANGGGAGNTGTATTACAGTGGCGGCCCGCTCTAGAACTAGTGGATCCCCCGGGCTG 

0 CAGGAANTTCNGCNCGAGGCTNTTNNNGGTGTO 

01 CCCGCANNGTTAANAGGGGAAATCATTACCNCCATC 

Q 35 GGCCAGNTCCACTTGGACACCTTTGTATGNGGNANACACTTITTTNCANTGNAGGTANACTO 
EJ1 GACTTATACTTGNCTCTTNANANAAACTANGGACTTTCCCAAATTNAATACN 

O CAAACTCTATTGANCAGNCAATGNATGANNCTNAACGANTTCATAANAGATGANAGAACCANNGCAC 
jU CCCTTNNGNNGAATCNTTNNTGGTNTNCACAGAAANCTNN 

CTNCNAGTGTGCGCTCGGGANTTGTAGTCNNCCCAN^ 
40 TGNCCNCTNNATCTTNTCCTNCTANATAAANCAACNTCTNGCCCCTCCTTCCTNANAAA 

NATTCACCTGCCCTTAAAANTCTTTNGNCNGATNCCNAGATGCNNTTTGACTTG 

NANANANNNCTTNANTTCTGGCTO 

TTTATANACCTTCTTGAANCTTGATACCNTC 

CCCTNTTTCCCNTTNNTCTTACAATTTTAACTTTO 
45 GTGNNNNACTTTACAGGNGNNGGCNCCAATTG 

Q^ANTTGTANCGATNTTTGTANCCAACCNATTTTTNTCTCCANAAN^ 

TTNCNNTGGATGNCGTCNNNNGTTT^ 

CGGAANTCNTCCTNTTTNCTTCTNNCAATNNNTATTATA^ 

ATTCTTTAATGGCGNNTATNAANTTGNNTNTTGGTTCNCCNNGTCNTT 
50 CTCNNCCCTCCTNTTCCNNATATNTTTAATCTTAATNTTW 

TCTCCTCTGTNGNNACACNNCCC 

TTTGAGNCCNATANGGGAGNTGTATTACAGTGGCGGCCCGCTCTAGAACTAGTGGATCCCCCGGGCTG 
55 CAGGAANTTCNGCNCGAGGCTNTTNNNGGTC 

CCCGCANNGTTAANAGGGGAAATCATTACCNCCATGAGACAGGGGTNGNNCCCNAGANTCGTNNTG^ 
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GGCCAGNTCCACTTGGACACCTTTGTATGN^ 

GACTTATACTTGNCTCTTNANANAAACTANGGACTTTCCCAAATTNAATA 

CAAACTCTATTGANCAGNCAATGNATGANNCTNAACGANTTCATAANAGATGANAGAACCANNGCAC 
CCCTTNNGNNGAATCNTTNNT 
5 CTTSICNAGTGTGCGCTCGGGANTTGTAGTCWCCCANAT^ 

TGNCCNCTNNATCTTNTCCTNCTANATAAANCAACNTCTNGCCCCTCCTTCCTO 

NATTCACCTGCCCTTAAAANTCTTTNGNCNGATNCC^AGATGCNN^ 

NANANANTSfNCTTNANTTCTGGCTNCCACCCGCCC^ 

TTTATANACCTTCTTGAANCTTGATACCNTCGATCAATNCTNTTTGTGGCGTTG 
1 0 CCCTNTTTCCCNTTNNTCTTACAATTTTAACTTTO 

GTGNNNNACTTTACAGGNGNNGGCNCCA^ 

CNANTTGTANCGATNTTTGTANCCAACC^ 

TTNC^TGGATGNCGTCNNNNGTTTTO^ 

CGGAANTCNTCCTNTTTNCTTCTNNCAATNNNTATTATAA^ 
15 ATTCTTTAATGGCGNNTATNAANT^ 

CTC>WCCCTCCTNTTCCNNATATNTTTAATCTTAATNTT^ 

TCTCCTCTGTNGNNACACNNCCC 



20 TTTGAGNCCNATANGGGAGNTGTATTACAGTGGCGGCCCGCTCTAGAACTAGTGGATCCCCCGGGCTG 
CAGGAANTTCNGCNCGAGGCTNTTON^ 

CCCGCANNGTTAANAGGGGAAATCATTACCNCCATGAGAC^ 
y GGCCAGNTCCACTTGGACACCTTTGTATGNGGNANACACITTTTTO 
4f GACTTATACTTGNCTCTTNAN 

03 25 CAAACTCTATTGANCAGNCAATGNATGANNCTNAACGANTTCATAANAGATGANAGAACCANNGCAC 
SI CCCTTNNGNNGAATCNTTNNTGGTNTNCACAGAAANCTN^ 
C|l CTNWAGTGTGCGCTCGGGANTTGTAGTCNNCCC^^ 

L TGNCCNCTNNATCTTNTCCTNCTANATAAANCAACNTCTNGCCCCTCCTTCCTO 

= g NATTCACCTGCCCTTAAAANTCTTTO 

Tlj 30 NANANANNNCTTNANTTCTGGCTNCCAC^ 

w " TTTATANACCTTCTTGAANCTTGATACCOTC 

JL CCCTNTTTCCCNTTNNTCTTACAATTTTAACTTTO 

\£ GTGNNNNACTTTACAGGNGNNGGCNCCAAT^^ 

& § CNANTTGTANCGATNTTTGTANCCAACCNATTTTTNTCTC 

0 35 TTNCNNTGGATGNCGTCNNNNGTTTTNCACTCTT^ 

01 CGGAANTCNTCCTNTTTNCTTC 

p ATTCTTTAATGGCGNNTATNAANTTGNNTNTTGGTTCNCCNNGTCNT^ 
y, CTCNNCCCTCCTNTTCCNNATATNTTT^ 
TCTCCTCTGTNGNNACACNNCCC 

40 

ANACAGTTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTC 
GGCACGAGGATGGTGAAGTCCANGGNCATACTGAGAGTATTGCCATATAAATATTTCACCATAGATTG 
AGGATTGACCTAAGGGTTCTCTGTGGAGCACTClll'lTCAGTGACTCAACTCTGAACTTCAAATTCTGA 

45 GATCTGATGAAACATATAGTTCTCCAACTTGAAATCTGTTTTCTGTCTACATGGAAAACAAGCTATATC 
TACACAAATGGAAGCTTATTAATTAAGTGCACTGGTGTCGTAAACTGGCTCCATTTCAGACAAGTTGA 
CTCCTTTCCAAAAGAAAGAAGCTAAACAGAAAACTACCCCTTATGCAGAGATGACCAGCCTCTATCAG 
CCCTCGGACATTTGTATGTGTCTGGAGGTTCCTGGGGATCACTAG1T11UUAATTCAGAAGAAGCAGAA 
CACATCAGCAGGGTTCCTCTTACCTTACT^ 

50 TGGTAACTTTCAAATATGCTGGTAAGTGGAATTTTGAAAAAGAAA^ 

GGCGAGATCCGCAAACTCCATGGGGGTTCAGAATTATTGNACAGATGCCCCAAACTTATCCTTGGGTC 
TTAAGTTAGGCAAACTCATGAACAAGATATATGCATCTACATACATTTATCTAACTTGNCAGGCTATA 
AGANAGACTGGCAACTTAAATGNATACATCCTTCTATTG 
AAGGTTTTNTTTAANTTTAANTTTTCCTTT^ 

55 TTCTAAATAAACCTTTTNTTTTCAA 
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TNNNNCCCNNCTGGAGCTCCACCCGCGGNGGCGGCCGCTCTAGAACTAGNGGATCCCCCGGGCTGNA 
GGNTTTTTTTTTNG>WGGGN^ 

AAATTCAGGTTAGACGAGANTTCACANGTCCANCAAAGCNTTCTGNGATATNCCAAAGTTNGTN 
5 GTCTGACCAANCCAGCTNGCTCATCAANGACTTCCATO 

GGGANAAAATAANCATNCNGCCCACATTTAAAANGGGTTTTTCATTTN 
ATNCATGTTTCAAAATAATTTAAAATTATTCTAATNTANCAGCAGCAAA^ 
AANAGCTAAAAGGGANCCNCAAGTTAAGTTNCTCTCATGTTTATGATTCTAAAATAA 
AAGNGGCTCTGTTACCAGCTTTTTAGTTTTGGTTTAAA^ 
10 NGGGGGATTCCATGCNCTGGTCTGGAAAGGGTTCCTCAAGAGCCCANCCNGCCCTTAAAACAGTNCTC 
AGTCCNCAAGGCCGNCANAAAGGTACCATTAACCTGGGGNAAAATAGGATTCCTACCTTTCCTTCAAA 
AGCCTTTGGATNTTCTGGCAGCAACTGGGGNNCNTTTTCCAGGATGGCCTTGGTG 
NTAAATTTTCACNANAAANAAT^ 

AAGGGGCCCTGGTTTNTTTTTGGGGGQSTGGGCCCGGNCCCCCCCGGGAANGGGCCCCCAC 
15 ACCCATTNCCCCCCNTNAACCTTGGGGCCCCCNCGGCCAAAAANAAACCCCTCCNAAAAAAGGGGGG 
NCCCCATTTTTCAAAAAATCCCCCAGGTTNTTTGGGG 

ANCAACAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGTT 
20 TCTACCCATTGCCTGCGGTCATTTCTTTATCTG^ 

GAGATATCCCCTGATATTTTTTTCTTCATATTTCTCTTTCTT^ 

ACAGTCGCTCAGAAGCAGAAGCTGCCAAGAATGCTTTGAATGTAAGTACGAATGATGTTCATCTTCGA 
GGGTTTCCGTATGAGGTGAAGGGAAAGTAATCGAGTCTCTTTGGACAGGAAAGCAAATGGAAGGGAT 
5 GTGACTACTTGATCTAAGAGGAACGGACTCTAATTAGCCGCATAAAGAGATTTTGCCTAAAATTGTGG 
£S 25 TTAGATGTGCAGACTATTAAATAACACTTTGCTCGTCTCTAGCCCTTACTGTAATGCTCAAGATAACCT 
SI GATGCTGGGGATTTTATTTTAATTCAGCCCA^ 

Cn CCATTATATTCTCAGTGGCTAACCCCAAGTCAAGAATAGATCAAAATCTTGGCTTTCCTTAACAC 
U NGGTTTTAACTTATGTGGCTTTTAAGGGCTTCCCTGGCTGNCCCNT^ 

Jr TGCACANGCACGAGCTCCATNCCTAGTCAGGGCTGNCTAAAAATATATTTTTNAAAAGNATGTC 
[j 30 TTAAAAAAAAGGTGGAGGCCTTTATTCTGGATTG 

" ACATTCCGCANTTGGGGGGGCATAAANAAAGGATTTCCTTTTTCCAAGGCCCGAAAGGGG 

L GGAAAGGG 

D 

2 

0 35 NGNNTNNCNATNCCTATTATTAAAANNNNAGTTT 

01 NNTNCCCNNCCNTNGGGNGGNTNTTNNTTGGNGACTATCTTGAAGN 

O GCGGCCGCTCTANAACTAGTGGTCCCCCCGGGCTGCNGGCNATTCNGCCACGAGGCAATGNCTTCAGN 
H CNCNCNNQWTCCTTTNTTGTATNTNGGNCAATNATTNTGA 

NACTNTTGTCCCNTNTAGNNTTTTTTNCNNTTCCCTAN^ 
40 NNNGATCNNNTNNGTCCNTTCTTTNNNTNN^ 

NCNTGGNGNTTANGTACTCCCTAGANGNTTTNNNCNNNGTO 

CCGNTTNTTNCNATANTATNACNGNNNAGAATCNCNATNAACCTNNm 

ACNANTGCTNNTTCTTTTNN^ 

CTTACAGNNTTNTNTGNNOT 
45 TNTNGTNTCGNANTNTANCNTANA 

CTNCTGANNNNATAATNCGAAGATCNNTNANCAATTN 

NNGC^TTNTGCAANCTTNNTNATO 

OTCANTANCTNNGNNNNTGCNTNTAATTANNTTTCTCAN^ 
ATNNNCNNNTANCNANCNGTTGNCAAACNN^ 
50 CAC>WTNATGTNTANCTNNTTTGTGNNGCNNNTANTANTTACTATA 
AGTNTNTAGNTANAGCANTTTCNNTO 

ATNCNTNNTATNCGTNCNTCNTNTNTTACTTNATNGTCTATAANANTNN 
TATATTNATCTCNNNACTGTGTNAOT 

NTANTGNGNCGCAGTGTNTGAGNNANATNTGTGTGTGAATGTTATCTGTATNTTGTTANACAATANCN 
55 GTATATTAACTTATNTCGNACGTNTACNGTCGCTN^ 
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CGANATNTTAGATNTGNGANTTNAGANA 
CC 



5 AANNCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGGATCCCCCGGGCTGCAAGGGCGN 
CCGTTCTGGCCGCACTGCGCTCGCCCTGAGCTCCGGGCTCCTGCTAAGCCAGCGCCGNTGTCGCCTCCN 
TCCAGTCGCCATCATGATCATCTACCGGGACCTCATTAGCCATGACGAGATGTTCTCCGACATCTACAA 
GATCCGGGAGGTCGCGGACGGGCTGTGTCTGGAGGTGGAGGGGAAGATGGTCAGTAGGACAGAGGGT 
AACATCGATGACTCGCTCATTGGGTGGAAATGCCTCCGCTGAANGCCCCGAGGGCGAAGGNNCCGAA 
10 AGCACAGTAATCANTGGTGTCGATATTGTCATG 

NNCCTACAAGAAGTACATCAAAGATTACATGAAGTCAATCAGAGGGAATCTTGAANAACAGANACCA 
GAAAGAGTNCTNCTTTTATGACNGGGGCT^ 

TATCAGTTCTTTATTGGNGAAAACATTGAATNCAGATGGNATGGTTGCTCTGCTGGACTACCGNGAGG 
GATGGCCCNACCCCATATATGATTTTCTNTANGGATGGGTTAANAGANGGAAAAATGTAACNAGGNT 
15 GGCTNTTCTTTGGATCNATCCCTGTCANCATAACTGGGTTGGGTNCTGGTTTTCTTCCCN 
NGAATTAAACAGATGGGACTGGANGNCATCTNNANCTTTTTTO 
GGAGCGGNGNGTTTTTTTTTTTGAAAAAAACNGG 
TAAACTCNAAAAAAAAAAAAAAAAAAAAANT^ 
NNNGGNANNNNNNNTNNAANNNNN^ 

20 

n ACTNGCAGAAGTGNGNNCCGANGNACGACGTGACACN^^ 

GNCACTNACANTGGCAGGCCGCTCCTANNACTAGATGGCTTCCCCCCNGGTCTGGCANGTAAGTNGNT 
S NANNCNGGTNNTTNNGGTAGAANT^ 

25 CNCCNNTTNTGNTTNCNN 
y NCGGNGGCCNNNNNAGNNGNTNTGNGNGTTNATNNNGNNAGAN 
£^ NANNGNCCNTGTNNNGAGCCCNGNGGNATTNTNTCNNCTAGNGCNAGNTO 
M= TNNTNTNNNNGATNCCCCGNCNCGCGNNCNNN^ 

NAATTOSrNNGNTNTNGTCGGNNNGNTCNGTGNATNN 
LJ 30 NCTNNGNNATGNGTGGNTNNNGN^ 
~ " N ANNNNGNCNANNNNNCN^ 

hj NANNNTIWTANNNNNGNNTTTNN^ 

TTATCNNNNNCNCTAANN^ 
f~ NTGTCNNGTNGTACNCAGGCTGNGNGCNAGN^ 
y 35 GCNATTNCGNNNANTCATACNTNCATC 

GGNACAATCCNCTGTNCTANGGNCGAGGCGCTTO^ 

AGGACGANTGQsTTTACNNACTCNNCGCNCNGCCGNANCTNCANNCNGCAN 
NNNGTNTTNGCNAGANTNNGANANCACNGNANTNGNGTTGTNCGCG 

NCCGANNACGNCGNNNGNCNNGGTGTCCNGGTGANCNNATACNNNAGANANAGNTCNCTNCNGANN 
40 NANNGAATANNTCAGCAGTGCACCANTNGCATGNCGCGCANATANACNCGACTNCGNTCNGTGCGAC 
NANTGTNTNATNANAGNNCGATCGCGTNC 
NCANATNCANGCNCNCGCGCCC 



45 TTNAGCCNATNNGGAGCNGCANNNCNGTGGCGGCCGCTCTAGAACTAGTGGGATCCCCCNGGCTGGA 
NGNANTNNGGCACGAGGCAGAAGTTGTGGGAGTTANCAGAAAAA^GGTGNCCAGCCCACAAAACA 
TAAAGNGNTCACTATGTGAGCCTTCANANAGNGNTCACTGATCCNTGCTCTAAATGGGCCTCATTCTG 
GGGCTCGAGCTGACCAAGCGGATATCACCTANGGNGGGGCTGNTCATTTANGGAAATGAAAAAGTAG 
GACAAGNCACTTACAGGCCCTTTAAGCACTCTCACTGGCCAGGGCAGANCCCATGGCCACCCCAAGCC 

50 CAGGGAGTGTGATCCTTCCGCGTGCCTTGGAAGAGAAGCAGAGATATTTGGAAGACGATACTACCAAC 
TAACACATAGCTGTATTTCTCTCTCTC^ 
GAAATTTACCTTCAGTNAAATGCAAAGACTTAGTC 

CCCATCAACCANATCAAGACACTGAACGCTTTCACACCCTGGTCACTGCCNCGCCTATGCACACCCGC 
AGCCTGCCACAAATAACCACTGGTCTTGACCGTTATCACCAGAAGATATGGTTGGTTTAAAAGCTTCA 
55 TGTAAAAAAATTCTGGGGACTCTTGCTCAACATTGNATCTGGNGAAGTNATCCATGGTGGGGATCAAT 
TTATTAAATANCTCNCTTGTAGGGGTCCTGGCATGGNGACTTAAAAACCACNGGl"riU'lGGAATCCCTT 
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o 

5 



CCTACTGGTGGGNGGGAAANTTTTC 
TNCCTTCC>WACCCNNNNNNNN^^ 
CCNCCAAAANNNCCCCCCATATTNGGGGGG 

5 

TTNAGCCNATNNGGAGCNGCA^^S^NCNGTGGCGGCCGCTCTAGAACTAGTGGGATCCCCCNGGCTGGA 
NGNANTNNGGCACGAGGCAGAAGTTGTGGGAGTTANCAGAAAAAAAGGTGNCCAGCCCACAAAACA 
TAAAGNGNTCACTATGTGAGCCTTCANANAGNGNTCACTGATCCNTGCTCTAAATGGGCCTCATTCTG 
GGGCTCGAGCTGACCAAGCGGATATCACCTANGGNGGGGCTGNTCATTTANGGAAATGAAAAAGTAG 
10 GACAAGNCACTTACAGGCCCTTTAAGCACTCTCACTGGCCAGGGCAGANCCCATGGCCACCCCAAGCC 
CAGGGAGTGTGATCCTTCCGCGTGCCTTGGAAGAGAAGCAGAGATATTTGGAAGACGATACTACCAAC 
TAACACATAGCTGTATTTCTCTCTCTCTACAAAATTC 
GAAATTTACCTTCAGTNAAATGCAAAGACTTAG 

CCCATCAACCANATCAAGACACTGAACGCTTTCACACCCTGGTCACTGCCNCGCCTATGCACACCCGC 
15 AGCCTGCCACAAATAACCACTGGTCTTGACCGTTATCACCAGAAGATATGGTTGGTTTAAAAGCTTCA 

TGTAAAAAAATTCTGGGGACTCTTGCTCAACATTGNATCTGGNGAAGTNATCCATGGTGGGGATCAAT 

TTATTAAATANCTCNCTTGTAGGGGTCCTGGCATGGN^ 

CCTACTGGTGGGNGGGAAANTTTTGGGTTTGNNOT 

TNCCTTCCNNACCCNNNNNNNNNNN^ 
20 CCNCCAAAANNNCCCCCCATATTNGGGGGG 

TTNANCNCTATCTGGAGCTNCACCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAATTCGGCNCGAGGNCGTTNTCGTATNGCCTNNNN^ 



™ 25 NAAGGANAANNCCTGNCTCCGANAGAANCTGCAAGGCGGNCCNTCCGNGGTTNGTCCNCTGTTNA^ 
y TNACTANGAAAACCCCANAACNNGAAANTGCTTNGCCNGCCGGGCCNNTNCNN 

AACCCAATAAANNTAAATNTNNGTNNAACNNAAGNTN 
M ANTNCGNTTGANNAAAAANCAGCNTTAAAAATATC 

TTNTGNCCAGNNGGGANTGTANTTTNGGNGTNCANNCTTTGTCTNGGGNTAG 
|jj 30 NTTNNNCCCCTGGGNTTTCCNANCCTC^ 
, CNNNTNNTTTTGTNTGTTTNANNG 
fl CTTCTCNTNNGGGGCCCANCCCNACNTTC^ 
£~ GTGCTTTTTTTNTNTGCCCCGAGATTTNC^ 
]L CNTNTNTTTTITITNANAAN^ 
^ 35 TGNATGGGGGGTTTTTTTGGGGGGNNTNTCTC^ 



en 



GAAAACNNCAACCATCTTTTTTT^ 

TTNNNTGGGGGGGNCCCCCCCCCNCNCCCACTAriTT'lNTTGGGTT 

40 TTNNNNCNNCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAA 
TTCGGCACGAGGCTGACGAGTATCTTTCACATGATTAACCAAAAAATGCATTACTGCCTTTGGCACACT 
GCAAAGCAATCAAATAATCCATTTATTTGAGAATAAAAACCTAAATTTTAA 
AAAACGATTAAGAAATTATCCAGCAGTATTCTAGTCT^ 

TATTCTTTCTGACAATAAGAAAATATGATTTGATGAGTCGTTCAATAACTTCACAG 
45 GGGCAGATAGTTTTCGTGCAACAGGAACTGGCTAAATTC 

CCATTTTGAAATGACAACACGTAACAGTACGTTTTTGAGATACCAGTTCCTTCTGTC 
TTCTTGGTAACTTGGTTCTTTGTCCTCAATCATTCT^ 

GCAAATTCACAGCGTGGCCTTTTTGTGGACTGGCTGGCATAATTGGAATTGGTTT^ 
CTAGTAACTCCTCAGCTTTTGGAAGTTTTCAGCATTCCTCTCCAGTrGNCTGGTGGTGG 
50 AGCATNTNCAACCCCACCACCTTCAGATGCAGCCTGAAATAACATGTTCCAAACCTGTACCAACCATA 
TCAACTGGCATTATCTAAACAAGGTTANTTTTTTGGTANGCGTCAAGGAAAA 

GGAGNTTAATCTATTAAAAAAAGCCNGGTCAAAAANAAATGGGGACTGGGCTTGTCCACTGGAACCC 
TGGACTTGCTTAAAAAAAA 

55 
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TTNNANCNCTATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCA 
GGAATTCGGCACGAGGNCCGTGTTNTGCNTCNAANNCTGCTACGCTANCNCGGTNAANGCTCAGNAA 
NTGGAKNTGNTATGGTGAACGCTACTGACNTCTTTTCTGTCTCCCGTTGGCGC^ 
CTGACCCAGTGACTGGGCCAGNTCAATGCGAACCATTTNNTTTATTATGCG]^ 
5 GGGNTCAAAGCCTTTATGAGAANNTCTACCGTTCTO 

TTTGCAGCTGGACCNGNNNNTCTTGGNCAANCCACGCTCCATCTGGTTTGAAGACTATTO 

NNTTCTTGAAGNTNNGCTC 

TGGNAANANAGANNCCCCCCTTNTN^ 

TNATTTGGATGGTTGGGNATGGTTKNNACTTTTGTCCNTTGAN 
1 0 ACAAAAGGCNCAGGTTAANTTTNTGCCNAATTTNCATTCCCNTGAAACC^ 

TNTGTGCTGGCCAAANATCCAAAAAANTTNCTTTTNAAA^ 

GNGGGGTTTTTAAAANTGGTNAGCCAATTTNTTT^^ 

AATTTTTTGNGGGGCGGGGCNNNGGGAC 

TTTTTTTTNAAAAGGGGCCTTTTTTTT^ 
15 CTTTTTTTTNGCCNCCCGGGNCANGNCTAN^ 

CACNNNTTTTTTGT 

TTNANAAAAGCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
20 ATTCGGCACGAGGGCACACTGGCGGAAACGGAGGCTCGCTTCGGAGCCCAGCTGGCGCAGATCCAGG 

CGCTGATCAGTGGTATCGAAGCCCAGCTGAGTGACGTGCGAGCTGACACCGAGCGGCAGAACCAGGA 
^ GTACCAACACCTCATGGACATCANGACCCGGCTGGAGCANGANATTGCCACCTACCNAAACCTGCTGG 
~ AGGGCCAGGATGCCTACTTCAACGACCTGTCACTCGCGAAGGCCCTCTGAGTCTGGCGGCCTCCTGGC 
^ TTTCCCGCTCTGCTGCAGAAGGAATTCTCCTGGGTAAGAGGCATGGGAGGGGAGGGACCCTTACCCTT 
^ 25 GCCTCTCCCCCTGACCTGCCAATAAAACTTTATGGCCCAAAGGAAAAAAANNATTO 
Si NNANANNNNANNNTNNNNATNNNAT^^ 

CP GGGGGGGGCCCCCCCCATNTNCTTNANAGGGGNGGGNNNNAAAAANN^ 
H> NNNNNNNNNNNNNNNNNN^ 
£ NNNNNNNNNNNNN^ 
Ijj 30 NNNNNNNNNNNNNNN^ 
*" NNNNNNNNNNNNN^ 

NNNNNNNNNNNNNN^^ 
NNNNNNNNNNNNNNNNNNNW 



3 S 



U 35 

m 
u i 

□ AAANCTGGACTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGG 
M CACGAGGCAAGGACTTCACTGCCACCTTCGGCCCCCTGGACAGCCTCAATACGCGCCTCTTCCTGCAG 
GGACCCAAGATTGCAGAGGAGTTTGAGGTGGAGCTGGAGCGAGGCAAGACGCTGCACATCAAAGCCT 
40 TGGCCATAAGTGACCTCAACCGGGCGGGCCAGAGGCAGGTCTTCTTCGAGCTCAACGGACAGCTGCGG 
TCCATCCTGGTCAAGGACACCCAGGCCATGAAGGAGATGCACTTCCACCCCAAGGCCCTGAAGGACGT 
CAAGGGCCAGATTGGGGCACCCATGCCCGGGAAGGTGATAGACATCAAGGTGGCAGCAGGGGCCAAG 
GTGACCAAGGGCCAACCCCTGTGTGTGCTCAGCGCCATGAAGATGGAGACTGTAGTGACCTCGCCCGT 
GGAGGGCACTGTCCGCAAGGTCCACGTGACTAAGGACATGACGCTGGAGGGTGACGACCTCATCCTG 
45 GAGATCGAGTGACCACGCTGAGACTGGCAGCCTGACCATCCCCGCCCCTGCCTTCAGGACACTGTGCT 
GCAGGGCAGGCCCAGGCCGGCCAGTGCCCGAGGCCAGGAAGGCCTTGGCCCTGCAGCTNCTGTCCGC 
GGCTTTTTACGGCANGACAGACTGGCTTGTGGCGGTCCATTTCCCCACCTTCCCACCCATTO 
TTCCTTGCGGTCGACAAGTCGCTTCACGTTTTTCATTCTTCCTGGCCAAATAAA 

CTTGGAAAACTTGCAAGTGGGCCCTGGGGCCCCGTGGGGAACCANACCTAGGGGGTGCTACCTCCTGC 
50 AGGGGAANAACCTGAGGGCCCAGGTTGNAAAAACTTTGTTCAATAAAAAATGGGTTTCCC 
AAAAAAAAAAAAAAAAAAAAANNTGGGGGGGGGGCCCCGGCCCCCCTTTTCCCT^ 

GCCNATNNGGAGCTGCATCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGGNT 
55 AGTTTTTTAGGGTGATAAATACCACCCAAAACCCAAGCTGCCTGCAGCTCTTCCTCCGTGG 

CCTTCGCTTAGGTAACTGAACCTGCATTTTCCACCTAAACAAAGACATGCCATTTCCTATAGCTGCTCA 
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GCAGGCTGAGTTTATTTCAGACCCTTCCTCANAGGAACAAAGGCCGGAGACACAGGGCTGCCTGTCAC 
TCATTTCTTTTTGTTATTGNNGCATC 
AANNGTTTNTNTNTNTNTNGTNTTNNNA 

GGGGANAAATNACCNAAANTTTNGCTTTTTGGANGNCCCGGGCCAACTNCCCC 
5 CCCAAAAAGGGGTTlSnSITTTTAAANCTTNT^ 
TTTTTATAT>nsrNTTTTTTO 
NNGGNANNAGGNTTTTNAANAACCGGGGG^^ 
ANC>WACCCCGNTAAANTNGATTTTTTNGGGCCCCTANATT^ 
GGANNGGGGNNGATNCCCNGNCCCNATNTTNNNTANCTNNGGGG 
1 0 NAAAGGAAAAAAA ATNTTCCCC^TTACCCGGGGGCCCGGGGGNTTOW 
TTNTTTTNNTTNNTTCC 

CANTCTNCTNTNATAAAAAAANAAAAAANCCCCTCCCNNCM^GTGCCCCNGGG 
CAANCCCCTAAAAAAANAGG 

15 

TNCCCNATGAAGNGGNCNCNNNTNAC^^ 
GTNCGCATTACAGTGGTCNGTCCGCNCCTANAACTTGT^ 
NTGCTCTNGTCATNGAANANTGNCANGNC^^ 
GNCTCTTTGTGTCCTNTACGNTNNTN^ 
20 NTNGNTNAGNNTTTTNThWTTTCTCTNGNNCAN 

TNTAGNNAGGCCCNNAATGTCCNTTCTCTNTTATGGANCTTNTNTCCANAN 
NANNTNTNGNCCNAACNATTCCTNCNAGAT>WTNTCNGGNATTTNT 
GTOSFCNTTNNCTANNANNACCNCCNCNGNCTCCCTITO 
"J3 ATTTGTTATNNTNCCTNNAGGCACTTC 
02 25 TTCTNCNNAGNTCTNNATNA^ 

SI NAAGNANNNCAATTNTNAATTACATNNNCCTAAAGNNGCCCTO 
01 ANCCNCNCGGNCTCCCCGTCTCGTTTCATTNCTTTNTTANNNNT^ 

u attnctncnngosnn[taagnancgn^ 
1e ncnnnncnntcnntnctcngtot^ 

!j 30 CGCTCTTAACCNACTAONrNCNCm^ 

CACCTTTANTTANTTONrGTTAA^ 
L, CGNGCTCNCTNNANCANCCCTNGNCANNAATTNCGTGNANNTACTNAATTCA^ 
y TCNTCTGNTTGTNTNCANNTATNNTNNANTGGNGACNTGGGCNCCGNTCNTO 

GTCNNATCTCNTNTNTACCTNNNCNNTGTCTNCNTTTGTTNC 
O 35 NCNCNCCNTNCTACTATGCTNTCATCTCTNTC 



M> TTTGAGNCCTNNAGGGGANGTCGTAATTNCNNTGGAGNACNGCTCTAGAACTANGTGGATCCCCCGG 
GCTGCAGGNAATGGNGGCACGAGGCAATATTNGTGAGCNTCTACNTTANGACNATGNGTNCNAAGCG 
40 GGNNNATNCTTTANTGTGNTCNACTTTTNCAGATNCNATACNCN^ 

TGCTCCTANATNGGNACNTAANCNCGGCNCTAQsTANACNCNCTTATTCTN 

CNGTNGNNTNNNNTANNNNT^ 

TNCTCTTANAANNANTTCTTN^ 

NTCNNATNTTCTNAATCTCTTTCNTCTTGCTNTANGACTNAAAAAANCC 
45 CAGNNACNANNNNGCTTTTNTANAGANNCANNNTO 
AATTNCNNGNCGNCANGCACNACTNTTT^^ 
TCACTNACTCNNTCACTTNNCNANCNACTCNAG 
ATNTTCNA>ttWANNAACANTNTO 

TCTNNNGCNNGTCNANTATNNACCTNTCGNCCCNCTAGANNGTNCNCGATNCNAA 
50 CGTGGTANTCNNNNATCNNNCAAAT^ 

NNNACNANGTCNANGTNNCNTTACTACNNGT^ 

TCTCGTANAATGGNCNNNNTAATTCNCNTNACTANGTCNNANGCTCTCCGNGTACNGCNATACA 
CANTTNNNTCNNGNNNAGCGGNCCNNTNNTNTACTCTCCTNACT 
CAACNCGNTNGACNTT>WTNNANGTATGAAGANNNNTGTO 
55 ATNCCTANTCAANTAGNTCTNCNCNNC 

TGTACGANCNAGGNCNNACCCGTNGNNTNTCNCACGTNGCTNTCATNCG 
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TTTGAGNCCT^AGGGGANGTCGTAAT^ 

GCTGCAGGNAATGGNGGCACGAGGCAATATTNGTGAGCNTCTACNTTANGACNATGNGTNCNAAGCG 
5 GGNNNATNCTTTANTGTGNTC^ACTTTTNCAGATNCNATAC^ 

TGCTCCTANATNGGNACNTAANCNCGGCNCTACNANACNCNCTTATTCTNAGNNACNCACCNTAGACA 
CNGTNGNNTNNNNTANN^ 

TNCTCTTANAANNANTTCTTNNCCTGNACAANNNNCAGNAATCNTTO 

NTCNNATNTTCTNAATCTCTTTCNTCTTGCTNTANGACTNA 
10 CAGNNACNANNNNGCTTTTNTANAGA 

AATTNCNNGNCGNCANGCACNACTNTTTNNNT^^ 

TCACTNACTCNNTCACTTNNCNANCNACT 

ATNTTCNANNNA>WAACANTNTNCNTCTACANTNNTNNCTO 

TCTNNNGCKNGTCNANTATNNACCTNTC 
1 5 CGTGGTANTCNNNNATCNNNC AAATTNNNN^ 

NNNACNANGTCNANGTNNCN^ 

TCTCGTANAATGGNCNNNNTAAT^ 

CANTTNNNTOSfNGNNNAGCGGNCCNNTNN 

CAACNCGNTNGACNTTNNTNNANGTATGAAGANNNNTGTNT^ 
20 ATNCCTANTCAANTAGNTCTNCNCNNCANGAN^ 

TGTACGANCNAGGNCNNACCCGTNGNNTNTCNCACGTNGCTNTCATNCG 



43 TNNAGQSfCnSTATCNGGAGCTNCACCNCNGTGGCGGCCGCTCTAGAACTAGTGGATCCC 

fQ25 GGAATTCGGCACGAGGTGACTATTCTCAACCAACCATAAAGATATTGGTACCCTTTATCTACTATTT 

%j GGCTTGGGCCGGTATAGTAGGAACAGCTNTAAGCCTTCTAATTCGCGCTGAATTAGGCCAACCCGGAN 

™ CTCTGCTCGGAGACNACCAAATCTACAACGTAG 

JV ATAGTAATNCCAATCNTAATGGGAGGATNCGGTANCNGACTTGTNCCCCTAATAATNGGGGCTCCCGA 

^ TATAGCATTTCCCCNAATAAATAATATAAGCTC^ 

+ 30 ATCCTCTATAGTTGAAGCTGGGGCAGGAACAGGCTGAACCGTGTNCCCTCCCTTAGCAGGCAACCTAG 

W CCCATGCNGGAGCTTCAGTANATCTAACCATTTTCTNTTTACACTTAGNAGGAGTTTCCTC 

3 GAGCCATCANTCTTCTTTACAACANTTATCAACATAAGGCCCCCCGGAGGGNCACAATACCAAACCCC 

□ TTTGTTCGTAAGANCCGGAAANAATTACCGGGCGGANTANAANTACTTTTCGCTCCCGTGGA^ 

CP AGNCCGGGCATCCACAAGTGNTTTTTAACAAGCCCGGGAAC^ 

Q 35 CGGGGNNGGANGGAGGAAANCCCTTNTTTTTATT^ 

pi CCCCGGAAGGNNTTTTTTTT^ 

*j GNCCCTCCCTTCCTGGGGGAAAAAAAAAAAACCCCTTTCCGGATTTTT^ 

jr~ CCTAAAAAGGGCAAAACCGGGTTTTNT 

40 

TTNANCNCNATCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 
GAATTCGNNACGAGGCTNANCNATACCGTO 
AGTGNNNCNTATTNCANGNCCNGNNNACNNNGCTTW 
AGANNACNTGNGCATTGCAGCTCAGGACTNN^ 
45 TAAAATNANTCNTGCNCTCATGGCTNTGTTTNTNTTGGCTNTTGCCCCATNTGATGAN 
GNNTNACCTTGNACCTGATCANTGCTNCCQSFCTNNTNAATGCNTTGCTT 
TACAACATTNTNTAACTGGNTCNACCC^ 

CCANGTCACCNNNCTATNTNAGNGATNNATGTGTATNNGGAAANGATCNNTAC 

AGAAGCCCTGTNTNNCAATGNACATTNTACNTNATTNTTTAATATG 
50 TTGGCGGACNTTGACTGCTTTGTTAATGATTTGCNGGGGGGNNNNNGCA 

NCGGGGGCCNAANTTNGNCNTTTTOT 

NCNCNNNAANNNAANNTNNNCCAAANNTO 

NNCNNNNNNNTNT^ 

NNANNNNNNNNNNNNNNNN^ 
55 NNNNNGNNNNNNNNNNW 



275 



i 



TTNNNCNCTATCTGGAGCTO 

GAATTCGGCACGAGGCNCNNNAATNCNTNTNNTAGNTGTNTGGANNCACANGCCG 
NGTTCACCANACTGTGANTCATNAACACNAAGCTTTCTNCCTAGGTTTTNTAATC 
5 GANNAGNCTGTGGNTTGAACTGCANGACTACAGAGGTTGNGAAAATCACAGTNACNTNANCCCCCNA 
GAAGNGCATCCCCCCTCTCNTGNCTCAAGTCTGN^ 

GTTCTGNCCTTGCNCCTGGNTCACTGNTACCCCTCNCTTAAATNATTAACCCTCCTGAGAGCTCACAGN 

TACTCGTTGATATNTATACCTGGNTTN^ 

AAACCGNTNTCACNACGTNTTGTAAGAGATC 
10 GTAAGGCTTTTCTATATCGAATGGNCCTTNNTNCANATCATTCATATGGN 

TTAANGGGACTTGACTGNTTTTGTNAANGAT^ 

GGCCGGNNCCCCCCATTNCCCCNNTNTTNGGGGGN 

GGGNTTTTNTTNCCCCNNAAAAANGCN^ 

NNNANNANNCCTTTTTTTNNNTO 
15 GAAANTCNNNNGGGGGGNAAAAANNNN^ 

NNNNAAANNNNNGGGGGGGGGGNNCCCCTTCCNTGGNCCCNTC 



ANCAANAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGA 
20 ATTCGGCACGAGGGGTGGCTGGAGATGGTAGTGGAGAGGGGAGTGTGGGTTTTGGAGTCGAGCAGAC 
AAGTATAAACCCTCATCCTCTTGTTACTCGT^ 

TGAAGCACCAGCACACCATCATCATAACAACAATATCTAACTTTATTTAGCCCTATAGTGAGTCGTATT 
Q ACANNNNNNNNNNNNNNNNN^ 
5 NCNNNNNNNNNGNNNANNNNNN^ 
f|3 25 NNNNNNNNNTSn^^ 
l^l NNNNTNNNNNNNNNN^ 
f i NNNNNNNNNNN^ 

NNNNNNNNNNNNNNNN^ 
\~ NNNNNNNNNNNNNNNNN^ 
+ 30 NNNNNNNNNNNNNNN^ 
l J J NNNNNNNNNNNNNNNNN^ 
* NNNNNNNNNNNNNNW 
C3 NNNNNNNNNNNNNNNNN^ 

Q35 

AAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCG 
?3 GCACGAGGCTTGAAGATCAGCCGCCATCATGAACGACACAGTAACTATCCGGACTAGGAAGTTCATG 
iT ACCAACCGACTGCTTCAGCGGAAACAAATGGTCATCGATGTTCTTCACCCTGGAAAGGCAACAGTACC 
^ TAAAACAGAAATTCGGGAAAAACTGGCCAAAATGTACAAGACCACACCAGATGT^ 
40 GGTTCAGAACGCATTTTGGTGGTGGCAAGACAACTGGCTTTGGCATGATTTACGATT^ 

CGAAGAAGAATGAGCCCAAACACAGGCTTGCGAGACATGGCCTATATGAGAAGAAAAAGACCTCACG 

AAAACAGCGGAAGGAACGCAAGAACAGAATGAAGAAAGTCAGGGGGACTGCAAAGGCCAACGTTGG 

TGCTGGCAAAAAGTGAGCTGGAGATTGGACAACAGAAGGAGTAAAGATTCTGCAGTGACTGTATCTG 

TGGTGATTGTGCAGATTTTTCATGAAAGAGAGAATAAAC 
45 AAACCTNGNGGGGGGGCCNGNTCCCNATTTCCCCTTATAG 

NNNTNNNNNNNNNN^ 

NNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNN^ 

NNNNNCNNNNNNNNNNNNNNCNCNTN 
50 NNNNNNNNNNN^ 



GCNCGNNNTCCNNNNTACTTTTTATNTANTATTATTA 
ANTTNANNTCTACNTNTNNTTC 
55 GAGTCGTATTACAGTGGCGGACNNTNTATCAACTAGGGGG 

NTATNNANNNTCNNTTACCACCCATAANCCCNNGNCNNNNTTAN^ 
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TTTAATTTCATTCCCCNTNAANACTANTTAACTAAGNCCTNN 
TNTTCNTCCCTTCCNTCNTO 
TATNCACACNCGCNNNNCTNTTGC^ 
CATTTTCCTNCNNNATNNTACTNTTNTATNNCACTNCACA 
5 AGACGNTACNATTNNCTCNANTATTT^ 

C^CCCrmAGACNGThmATATNACTTNATTTW 
CNCATTGT>WACCNNTNCTNNNACTGTANNCATTT^ 
AGATGACC^TTTATTTTCNATTCTCTCTNCATTTCCAGNNT^ 
TCNTCCATANNAATNCTNTTATTTTACTTGACTCTCTTTO 
10 ANACCACTCCTNTGNCNCNATNANCTCTTTO 

GNCGSTTATTTNATTTTGCNNTNANCCCNNNTCCTNAC 

NTTCCTATGACTCNNNANNAGGNT^ 

NCTNNTNCGTTTNTTTNTTTC 

NTNGNNNCNATGTNTNNCTNNNGACNNACNAANTACTQ^ 
15 TATNCTTACNATCGANAANTTATANTCHNTCTTGTTAGTCANNTATCATNTCTO 
TTNCNCTCTTAGCTNT>WACTAAGCGNGANNNCNTANATANGNTO 

ATTNGCTCTCTCCGTNACTCCAACTCNTCTAATNCGCGCTNNCTCCNCGACANACTTATGCTCTATCCA 
TTCCTCACANTAANCATNTGTATCOTATCN^^ 
ATCNACGCACGCTCTNCTNCCTACGNTO 
20 TCTACTTATGNGATCCTNCNCGATTTANCCNCNCCGTGTGTATGCNAGNCTCTTNNGTGATANA 
NCCCTCTNATCCNCTATNCGATNTCCG 

Q 

%U CTCGACNGNNGCGGGGTNGGCCNGGTGANCNGCTCNTGACNCCCTNTNCAGCCCTCATAGTGGAGTN 

miS CGTATTACATNNNAGGNCGATCCCTCNGGCTGCGTOT^ 

Cj NNTNNCTATNTTNT^ 

m NCANATNTTTTTNCGCTNTCGTNCN^ 

CGNTCC ANCN CCCGCTTATNNCNTNGGG ANNCC ACCCN CnSTCGTNCNNCCNCT ATATCCN CNNCCNGTN 
V CTTTTTGTNCCGNCCCGNNGGNCNGNTGTNNNCTCTN^ 
+[30 NTTTNTTTTNCNCTNNNTNTN<^ 
" y NTNCTNTCNNTNTTTTCT^ 
1 NGANGNGCCNGGCTTCTNTCCTG 

0 GTNNGTTTAGNGCCGGCNNGCGCNTGTANN^ 

01 NATTNNCTTTCANNNCTNTCATCCCCACAANCNN^ 
035 ACTNCTCISnSfATGGGGNNNTTTCCCTNTTCNCCNNTN 
Cp NNCCTCCNCNNATNTNNCCGC^ 

fi GANGATNCNTTAACNCTTNCTNCGTC 

Q ATTN ACTGNGNTCCCGCN GGNCN ATTNNTNC^TTTC ATCCTTNNN ATTTCT^ CGT 
F GGTCGTNGTAATCAGCTANCCCTCAANGTGNCCTCTNTC^ 

40 CATATGNNNTNTNTNTNNCNNTCGANTNCTCNCACNTTCGTNCNTG 

TTCGTTGNTCNGTNCCCCCNCTCNGTTCNOT 

NCGTATNTTCTC^TCGNCACNNCT 

TGNGCAACTGANGNACNGCGTNATAGTCNTATGCCCGCGN^ 
NATNTGNNNNNGCTNNN^^ 
45 G ACN C ATNNTCTGTNTNN A ANGGNT^^S^S^TCN ANCTNNNC ACG 



GCCTATNNGGAGCTGCACCNCNGTGGCGGCCCGCTCTAGAACTAGTGGATCCCCCGGGCTGNAGGAAT 
TCGGCACGAGGCAGAGTTGTGGAGTTACAGAAAAAAGTNGTCCAGCCCACAAAACATAANGTGGTTN 
50 ACTATGTGNACCCTTNAAAAAGGGTCANTGGNNCNNGNCTTNAANGGGCCNNANTO 
CNNNCCNANCNGANNTNANCNAAGGG 
ACTTACNGGCCCTTTAANCNCTNTN^ 

TGTGANCCTTNCGCGTGCCTTGGAAGAGAANCCNAGATATTTGGAAGACGATACTACCCCTAACACAT 
ATGCTGTGTTTTCTCTCTCTACANAATT^ 
55 CCTTCAGTAAAATGCGNAGACNTAAGTGCNCACCNTGTNNATTTTATGTGCNCCCTATACCCNTCNCC 
CAATCAAGACACTGGACGCTTTCACACCCTGGTGACTGTNCCGCTATGCACACNCGCAGCCTGGNACA 
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AATAACACTGGTGTTGANCGTGTTAAC 

TGGGGACTCTTGCTCACAATTGTTCTGGGAGGTATTCNTNGTGGGGATCATTTATTAATACC^ 
GGGGTCTGGCATGGNGACTTAAAACACNGCTTATGAANACNTTCCTACTGGTNGGNGGGAAATTTGGG 
GGTGGGNGCCANCTTGTNNGTTGGTTTTN^ 
5 >WAAAAACCCNGGGGGGGGGGGGGGGGGGCCCNANTN^ 



gcctatnnggagctgcaccncngtggcggcccgctctagaactagtggatcccccgggctgnaggaat 
tcggcacgaggcagagttgtggagttacagaaaaaagtngtccagcccacaaaacataangtggt™ 
10 actatgtgnacccttnaaaaagggtcantggnncnngncttnaangggccnnanw 
cnnnccnancnganntnancnaagggggggntc 
acttacnggccctttaancnctntnactggn^ 

tgtganccttncgcgtgccttggaagagaanccnagatatttggaagacgatactacccctaac^ 

atgctgtgttttctctctctacanaatt^ 
15 ccttcagtaaaatgcgnagacntaagtgc 

caatcaagacactggacgctttcacaccctggtgactgtnccgctatgcacacncgcagcctggnaca 

aataacactggtgttgancgtgttaacaagagatatgm 

tggggactcttgctcacaattgttctgggaggtattcnto 

ggggtctggcatggngacttaaaacacngctt^ 
20 ggtgggngccancttgtnngttggttttnaataaagnncctccnaacc^ 

nnaaaaaccosiggggggggggggggggggcccnantntttnncttta^ 



TTNNANAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAG 

fS 25 GCAGGATCAAGCGATTCCTGGCCAAGAAACAAAAGCAGAATCGTCCCATTCCTCAATGGATTCGAATG 

^1 AAAACTGGCAATAAAATCAGGTNCAACTCCAAGAGAAGACATTGGAGAANAACCAAGCTGGGTCTAT 

AANAAGCANGCTGGGTCTATGANAAGNGGNCTTANCATGTANACCACTTTTTTANGCAGCCAGATCAC 

a fJ AATGAAANCATCACTACTGTAANGCTNGGCCCATGATGTTATTTCCTCACTATCAGNCTGAGACCCAN 

^ CATTAANTATAAANCGTNGCAAAAAAAAAAAAA^^ 

7^ 30 CTTATNGGGNGTCGATAANAANNNNNNNNNW 

W NNNNNNNNNNNNNNNN^ 

s NNNNNNNNNNNNNN^^ 

O NNNNNNNNNNNNNNNNN^ 

m NNNNNNNNNNNNNNN^ 

P 35 NNNNNNNNNNNNNNNN^ 

}n NNNNNNNNNNNNNNNNNNNN^ 

m >OnJNNNNNNNNNNNN^ 

B , >ONnSTNNNNNNNN^ 

40 

ANANCTGGAGCTCCACCGCGGTGGCGGCCCGCTCTAGAACTAGTGGATCCCCGGGCTGCAGGNTTTAA 
ATCAAGTCAACCCTTTTCAAAGTAAAGAGTTC 

AACATATACCAGGAGTGTTCCAGTATACTGGAATACAGGCACACTACCATTCATGGTATGAATTCTGG 
GGTTTACACAACCAGTTTTGATGCAATCTGCTCAGT^ 
45 TTCTTCATGTGATGTCATGAAATTGTACATACTGCAGTC^ 
TGTTTACTTCCTGCAGTGACTTTGAATAAATGAAGG^ 

NGGGGGGGCCCCGGACCCAAATCCNCCNNAANGGGNGGCNTNNANAANNNACAAGGTGCGGCACCT 

GGAGCACANAACAAGGTTCTGGANACCAAATGGACCTNCTGCACACANAAGACTGCCCGGACAACAT 

AAGAACATGGTTTGANAACTNCATTAACAACCTTCNGTNGGNAGNTGGAAACTCTGGCCCANGAAAA 
50 ACTTAAACTTGGAAAGTGGNNCTTGGCAACNNNCCA 

TTNNNGGNNNNAAATCCNAAANCCCCCANACN 

GTNNNGGNTNAAACTTNNCNTNNACCAAGGNNNAACN 

TNNNNAAAAAANAAANTTTTTO 

CNNNNNTAAAAATTTTTNNACCCNNNCCGGGG 
55 NTTGGNNCNNGG 
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GCCTATCTGGAGCTNCACCNCNGNGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGANTT 
CGNNNCGNGGGTTCACTITNCATAGTAACNN^ 

NGNCAGGNNACATNTNCCATGGGNCGNTCCAGCTTACTNGGATTACAGGCACNCTACCATTCATGGCA 
5 TNAGTCCTGNNTTACNANCAACCAGCTT^^ 

AACCAAAGCNTAGCCNTGTCAATGGGATGNCTTGAAATTGNNCANNCTGNTNCGGTGANTGTNT^ 
TTTNNANTTTGANCTTGTTTACAGAAT^ 

ANCITGAGAAANATAACCTTTCTNCTGGGGGGGNCTCCCCNTGCCTCTAAAT^ 

GTCCCCCTCAGGCNCACCNTGGNGACCTGTGACAN^ 
10 AGGCCCCANACTTTNTCCAAGGGACAACAGCAAACCAAAANTC 

TGCCCCCATTTTCCCACTTTGCCATTGGGGNGCAAGTTTGCCTTTTGCCAAAC 

ANTNGGAAATGGGACCAACTTTTTACNATGGGANTAAAAACGGTTTTT^ 

TTCCCAAAAGGGGGGGNTTTNTNGGGNGGGGGCCCTTTO 

GTTTTTTTTTTTTNTNCCCCCCTTT^ 
15 CCCTTTCAAGGGGCCCAAACCTAAAGGGTAAAACAAACCTCCWGT^ 

C(^GGGGAAGGGCCCCCCCTNANGGGG1U1"1441"1'11414UCAGGGC111U11'14GGAAAGGGGCCCC^ 

AGGGAAT 

20 ANCAANNCTGGAGCTCCCCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATT 
CGGCACGAGGCTGAGAAGCCANATNCTAAGGAGAAAAAACCTGAAGCCAAGAAGGCTGATGCTGGC 
ANGAAGGCTAAAAAGGTGGANAAGGTGAAGAAAGTNNANAAGGGGAAGCCCCACTGCAGCCGANAT 
fi CCTGTCCTGGNCAGAGGAATTGGCAGATATTCCCGATCAGCCATGTACTCCAGAAAGGCCTTGTACAA 
!g GAGAAAGTNTTCAGCTGCTAAATCCAAGGTCNAAAAGAAAAAGAAGGTTCGNGTTC 
j£25 CAAAACCATTTGGTGGAGACAAGAATGGTGGTACCCGAGTGGTCAAACTTCGCAAAATGCCTAGGTAT 
TACCCTACTGAAGATGTGCCTCGAAAACTGTTGAGTCATGGCAAAAAACCCTTCAGTAAGCATGTGAG 
jf GAAGCTGCGTGCCAGCATCACTCGTGGGACCATCCTGATCATCCTCACTGGGCCGCCACAAAAGGCAA 
9 l GAAGGTTGNTTTCCTGAAGCAGCTTGGGCAGTGGGCTTTGCTACTTTGTGAACTTGGGCCTO 

TCAATCGAAGTTTCTTTTTGNGTANAAA 
»p30 ATCGATATTCAGNGGGNGTGAAAAATNCCCAAAACATTTTCAC^ 

UJ AAAAAGCTTTGGTTNAANCCCCANACCCCCCGGGNGGGGCGANAANTCTTTCOSfCCCCCG 

e NGGGGNAAATTNCCGAGAATNCCCCNNNNCCCNCGCCAANG 

p ACCTTCCCNAAAATTTTTTGGGNAAAAAAAANAAAAAAAGGTTTGNCCC 

ff\ GTTAACCTTTCGGGTTNCCCNGNGNTTTGGN 

O 35 

01 

h 
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